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INTRODUCTION

This listing of EOSAEL 80-B is a supplement to Volume III and supersedes all
previous listings. 2 The current listing is complete as of 8 February 1982 and
has revisions one through five incorporated into it.

EOSAEL 80-B differs from EOSAEL 80 in that modules SPOT, LT4M, NMMW, CLIMAT,
BASCAT, and TURB have been extensively revised and, therefore, appear with new
sequence numbers. All other modules have their original sequencing, except
where revisions have been inserted or deleted.

The programs are listed by module with each module followed by its
subroutines. Subroutines that have been listed for prior modules in the
listing are not repeated in the source listing. The table of contents lists
each module along with all its corresponding subroutines and the page number
of each subroutine in the listing. The elements EOMAIN, COMPLT, and RESET,
which are always to be resident, appear only at the beginning of the table of
contents and the source listing.

Also included herein is a sample input file, NEWRUN, and an output file,
EOOUT, produced by using the aforementioned sample input file.

The supplemental codes AGAUS and FLASH are supplied with EOSAEL 80. FLASH is
described in appendix A of volume II of the User's Manual' and is further
described in the comments of the source listing. Operating instructions for
the AGAUS code may be found in the comments of the source listing. Manuals
for AGAUS are available upon written request from the US Army Atmospheric
Sciences Laboratory, White Sands Missile Range, New Mexico.

1Shirkey, R. C., and S. G. O'Brien, EOSAEL 80, Volume II, User's Manual,
ASL-TR-0073, US Army Atmospheric Sciences Laboratory, White Sands Missile
Range, NM4, 1981.

2 Steinhoff, R. G., Program Listings for EOSAEL 80 and Ancillary Codes AGAUS
and FLASH, ASL-TR-OM3 (supplementi, US Army Atmospheric Sciences Laboratory,
WhEitSnds Missile Range, NM, 1981.
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PROGRAM EOSAEL
C MAIN PROGRAM FOR EOSAEL 80 EOM0010
c EOM00020

REAL LOTRNS,LAZTRNLZTRN,MMTRAN,MMWTRN,IPNAM,IAL,IALBi,IALB2 EOMO0036
LOGICAL ISPOT,N16,LOREAD EOMO0040
COMMON /SPOTLO/ISPOT,LOREADN16 EOMO0050
COMMON /CONST/PI,PI2,PIRAD,TWOPI,TORRMB,CDEGK EOM00060
COMMON /CLYMAT/TEMPPRESS RHAHDPVIS,CLDAMTCLDHYTFOGPRB, EOMO0070
1 WNDVELWNDDIR,IPAStT EOMOOOBO
COMMON /IOUNIT/IOIN,IOOUTIPHFUNLOUNITNDIRTUNCLIMT,KSTORNPLOTUEOMO0090
COMMON /GEOMET/PTS(15),IGEOSW EOMOOI00

C IOIN - CARD READER EOMO0110
c iOOUT - PRINTER EOM60i26
C IPHFUN - UNIT UPON WHICH PHASE FUNCTION DATA RESIDES EOMOO130
C LOUNIT - UNIT UPON WHICH LT4M ATM DATA RESIDES EOMOOi46
C NDIRTU - UNIT UPON WHICH DRTRAN DATA RESIDES EOMO0150
C NCLIMT - UNIT FOR CLIMATOLOGICAL DATA EOMOOi60
C KSTOR - AUXILLARY START/RESTART UNIT FOR BASCAT EOMO0170
C NPLOTU - OPTIONAL UNIT FOR WRITING RESULTS FOR SUBSEQUENT
C PLOTTING PURPOSES BY THE USER,

DIMENSION TPAN(i6)i6),A(i6),RDG(i6),IPROGN(26) EOMOOiBO
DIMENSION IDOPGM(20),IPNAM(40) EOM00190
DIMENSION IAL(12),DAT(1O) EOMO0200

C FOR UNIVAC EOI00210DATA iOiN, IOOUT,IPHFUiN,LOiUNIT,NDIRTU,NCLIMT,KSTOR! EOhO60260

C 1 5,6,3,8,7,24,25/ EOM00230
C PROGRAM NAMES EOM00240

DATA IPNAM/4HSPOT,4HTURB,4HBASC,4HLT4M,4HXSCA,4HSMOK,4HDRTR, EOM00250
1 4HLZTR,4HNMMW,4HCLTR,4HSCRE,4HFCLO,4HOVRC,4HGRNA,4H* , EOM00260

4H* ,4H* ,4H* ,4H* ,4HCLIM,4H ,4H ,4HAT , EOM00270
3 4H ,4HLE ,4HE ,4HAN ,4HAN 4H ,4HAN 4HEN , EOM00280
4 4HUD ,4HST ,4HDE 4H 4H 4H 4H 4H EOM00290
5 4HATE / EOM00300

C CARD MNEMONICS EOMO03i0
DATA IAL/4HEORU,4HVIS ,4HFREQ,4HWAVL,4HWVNU,4HRESF, EOM00320
14HTARG,4HRCVR,4HDESG,4HOBSV,4HBFCL,4HGO / EOM00330
DATA PI,TORRMB,CDEGK/3,14159265,?.33322,273.16/ EOM00340
DATA PTS/15*0.0/ EOMO0350
ISTART=O EOM00360
CLDAMT=O. EOM00370
CLDHYT=D. EOMO0380
FOGPRB=O. EOM00390
PI2=PI/2. EOMO0400
PIRAD=P/I80. EOMO0410
TWOPI=2.0*PI EOM00420
WRITE (IOOUT,i060) EOM00430

C*************************** I/0 *****************************************I*****
C EOM00450
C** INPUT TO EOSAEL IS CARD ORDER-INDEPENDENT, WITH EACH INPUT RECORD EOM00460
C** HAVING A FOUR-LETTER IDENTIFIER IN COLUMNS 1-4. THE ONLY EXCEPTION EOMO0470
C** TO THIS RULE IS THE GO SENTINEL CARD, WHICH MULT BE THE LAST RECORD EOMO0490
C** IN THE INPUT SEQUENCE. ALL RECORDS ARE READ IN UNDER THE EOM00490
C** FORMAT (2A4,lX,10E7.4). INTEGERS MUST BE INPUT AS REAL EOMO0500
C** NUMBERS IN THIS COMMON FORMAT SCHEME. THEY ARE LATER FIXED TO EOMO0510
C** THE INTEGER TYPE. THE IDENTIFIERS FOR EACH OF THE INPUT EOM00520
C** RECORDS ARE AS FOLLOWS EOM00530
C EOM00540
C ------------------------------------------------------------------ EOM00550
C CARD IDENTIFIER : EORUN EOM00560
C VARIABLES READ : NUMRUN EOMO0570
C NUMRUN - NUMBER OF TIMES EOSAEL DRIVER IS TO BE CYCLED EOMOO58O
C DEFAULT IS 1. EOMO0590
C ------------------------------------------------------------------ EOM00600
C CARD IDENTIFIER VIS EOMO0610
C VARIABLES READ VISEXTN55,EXTN EOM00620
C VIS - VISIBILITY AT WAVELENGTH OF 0.55 MICRONS (KM) EOM00630
C EXTN55 - EXTINCTION COEFFICIENT AT 0.55 MICRONS (KM**-I) E0M00640
C EXTN - EXTINCTION COEFFICIENT AT INPUT WAVELENGTH (KM**-i) EOM00650
C ** NOTE IF THE VIS CARD IS NOT INPUT, A WARNING IS PRINTED EOM00660
C AND THE VISIBILITY IS SET TO A DEFAULT VALUE OF 10 KM, EOM00670
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C ** NOTE IF EXTN55 IS INPUT AS A VALUE LESS THAN 0.0001, IT EOMOO6BO
C IS SET EQUAL TO THE QUOTIENT 3,912/VIS. IF VIS IS EOM00690
C INPUT AS A VALUE LESS THAN 0.0001, IT IS SET EQUAL TO EOMO0700
C THE QUOTIENT 3,912/EXTN55. EOMO0710
C ** NOTE EXTN IS NEEDED ONLY FOR BASCAT EOM00720
C E------------------------------------------------------------------EOM00730
C EOMO0740
C** ONLY ONE OF THE FOLLOWING THREE CARDS MAY BE INPUT FOR A GIVEN EOMO0750
C** CYCLE OF EOSAEL. IF NONE OF THESE CARDS IS PRESENT, AN ERROR EOM00760
C** MESSAGE IS PRINTED AND EXECUTION IS TERMINATED. EOM00770
C EOMOOB0
C EOMO0790
C CARD IDENTIFIER : FREQ EOM0O806
C VARIABLES READ : FRE01, FREQ2, MULDV EOMO0810
C FREO1 - LOWER INPUT FREQUENCY (GHZ) EOM00820
C FRE02 - HIGHER INPUT FREQUENCY (GHZ) EOM008':0
C MULDV - FREQUENCY INCREMENT FOR SPOT AND/OR LT4M (GHZ:) EOMQOS40
C EOMO0850
C CARD IDENTIFIER WAVL EOMOOS60
C VARIABLES READ WAVEI, WAVE2, MULDV EOM00870
C WAVEI - SHORTER INPUT WAVELENGTH (MICRONS) EOMO0880
C WAVE2 - LONGER INPUT WAVELENGTH (MICRONS) EOMO0890
C MULDY - WAVELENGTH INCREMENT FOR SPOT AND/OR LT4M (MICRONS) EOM00900
C EOMO0910
C CARD IDENTIFIER WVNUM EOM00920
C VARIABLES READ WVNUMt, WVHUM2, MULDV EOM00930
C WVNUMI - LOWER INPUT WAVEHUMBER (CM**-I) EOM00940
C WVNUM2 - HIGHER INPUT WAVENUMBER (CM**-I) EOM00950
C MULDV - WAVENUMBER INCREMENT FOR SPOT AND/OR LT4M (CM**-i) EOM00960
C E------------------------------------------------------------------EOM00970
C EOM00980
C** THE NEXT CARD DETERMINES WHETHER A SENSOR RESPONSE FUNCTION EOM00990
C** IS DESIRED FOR BROAD BAND CALCULATIONS, THIS OPTION IS EOMOI000
C** INVOKED ONLY IF THIS CARD IS PRESENT, EOM0010
C EOM01020
C CARD IDENTIFIER RESF EOMO1030
C VARIABLES READ NONE HERE - SEE SPOT OR LT4M WRITEUP FOR EOMO1040
C PROPER PLACEMENT OF RESPONSE FUN CARDS, EOM01050
C ------------------------------------------------------------------ EOMOi060
C EOM01070
C** THE NEXT FIVE CARDS COMPRISE THE GEOMETRICAL OPTION OF EOSAEL. EOM01080
Cu* THIS OPTION IS USEFUL FOR EOSAEL RUNS WHERE SEVERAL. MODULES EOM01090
C** EXAMINE DIFFERENT ATMOSPHERIC OBSCURATION EFFECTS ALONG THE EOMoioo
C** SAME PHYSICAL PATH. THE GEOMETRICAL OPTION ASSURES THAT THE EOMOiliO
C** POINTS OF REFERENCE IN THE SCENARIO UNDER EXAMINATION ARE EOMO120
C** CONSISTENTLY SPECIFIED FOR ALL MODULES. IT SHOULD BE NOTED EOM01130
C** THAT THIS OPTION IS ACTIVATED WHENEVER ANY OF THE FIVE CARDS IS EOMO1140
C** ENCOUNTERED, ONCE THE OPTION IS ACTIVATED IT IS IMPORTANT THAT EOMO1150
C** AT LEAST THE FIRST TWO CARDS (TARG AND RCVR) BE INPUT TO EOM01160
C** DEFINE THE PHYSICAL PATH, SINCE THIS OPTION WILL OVERRIDE EOM01170
C** POSITIONS OR LENGTHS CONTAINED IN NORMAL INPUT TO ALL MODULES. EOM0180
C** THE GEOMETRICAL INPUT CONSISTS OF FIVE SETS OF COORDINATES EOMQI9O
C** WHICH OBEY THE FOLLOWING CONVENTIONS : EOM01200
C** .A) ALL COORDINATES ARE DIMENSIONED IN KILOMETERS EOM01210
C (B) THE Z-AXIS IS POSITIVE UPWARD EOM01220
C (C) THE Y-AXIS POINTS NORTH EOM01230
C (D) THE X-AXIS POINTS EAST EOMO1240
C EOM01250
C** THE FIVE GEOMETRICAL CARDS ARE AS FOLLOWS EOM01260
C EOM01270
C EOM01280
C CARD IDENTIFIER : TARG EOM01290
C VARIABLES READ : PTS(t),PTS(2),PTS(3) EOMOI300
C PTS(1-3) - COORDINATES OF THE TARGET (FOR THE DRTRAN MODULE, EOMOI310
C THESE ARE THE COORDINATES OF THE TRANSMITTER). EOM01320
C EOM01330
C CARD IDENTIFIER : RCVR EOM01340
C VARIABLES READ s PTS(4),PTS(5),PTS<6) EOM01350
C PTS(4-6) - COORDINATES OF THE RECEIVER OR SEEKER EOM01360
C EOMOI370
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C CARD IDENTIFIER : DES EOM01390
C VARIABLES READ PTS(7),PTS(8),PTS(9) EOMOI390
C PTS(7-9) - COORDINATES OF THE DESIGNATOR OR SOURCE EOM01400
C EOMOI4I0
C CARD IDENTIFIER OBSV EOMOi420
C VARIABLES READ : PTS(10),PTS(1i),PTS(12) EOM01430
C PTS(10-12) - COORDINATES OF THE OBSERVER USED BY DRTRAN EOM01440
C EOM01450
C CARD IDENTIFIER : BFCL EOMOI460
C VARIABLES READ : PTSC13),PTS(14),PTS<15) EOMO14?0
C PTSC13-15) - COORDINATES OF THE CENTER OF THE CLOUD ELLIPSOID EOMOI4BO
C USED BY BASCAT AND FCLOUD EOM01490
C- ------------------------------------------------------------------ EOMOiSOO
C EOM01510
C** THE NEXT INPUT CARD IS THE CLIMATOLOGICAL OPTION CARD, THIS EOMOi520
C** OPTION ALLOWS USER INPUT OF METEOROLOGICAL PARAMETERS DIRECTLY EOM01530
C** OR AUTOMATIC INPUT OF CLIMATOLOGY DATA CHARACTERISTIC OF EOM0i540
C** WEST GERMANY. IF THIS OPTION IS INVOKED ALL MODULES WILL USE EOMO1550
C** THIS DATA, I.E. MET DATA THAT HAS BEEN INPUT TO A SPECIFIC EOMOi560
C** MODULE WILL BE OVERRIDDEN. EOM0150O
C EOM0580
C EOMOI590
C CARD IDENTIFIER CLIMAT EOMOi600
C VARIABLES READ ICLMAT,LOCAT,MONTH,NHOUR, IWIND,NPRT EOM01610
C ** OR ** ICLMAT,IPASCTTEMP,PRESS,RH,AH,DP,VIS,WNDVEL, EOMi1620
C WINDDIR EOM01630
C LOCAT - CLIMATOLOGY REGION INDICATOR. LOCAT IS AN INTEGER
C (1-4) FOR CENTRAL EUROPE AND
C <5-i0) FOR MID-EAST.C
C L = I - EUROPEAN LOWLANDS,
C L = 2 - EUROPEAN RHINE VALLEY,
C L = 3 - EUROPEAN HIGHLANDS,
C L = 4 - EUROPEAN ALPINE,
C L = 5 - MIDEAST DESERTS,
C L = 6 - MIDEAST COASTAL,
C L = 7 - MIDEAST PERSIAN GULF,
C L = 8 - MIDEAST RED SEA,
C L = 9 - MIDEAST EASTERN MOUNTAINS, AND
C L = 10 - MIDEAST INDUS VALLEY.
C
C MONTH - AN INTEGER (i-12) INDICATING THE MONTH OF THE YEAR.
C MONTH IS USED TO SELECT THE SEASON WHICH IS
C APPLICABLE TO THE REGION LOCAT.
C NHOUR - AN INTEGER (0-23) INDICATING THE TIME OF DAY LOCAL
C STANDARD TIME (LST). NHOUR IS USED TO SELECT ONE OF
C FOUR TIME PERIODS OF THE DAY 20-02, 03-09, 10-14,
C AND 15-19.
C IWIND - *** NOT USED ***
C NPRT - A PRINT SELECTOR.
C NPRT LE ZERO - DO NOT PRINT CLIMATOLOGICAL DATA.
C NPRT CT ZERO - PRINT ALL AVAILABLE MEANS, STANDARD
C DEVIATIONS, AND PERCENT OCCURRENCES.
C ICLMAT = 2.: USER INPUT QUANTITIES EOM01820
C IPASCT = PASQUILL STABILITY CATEGORY VALID RANGE =1.-6.(A-F)EOM01830
C TEMP = TEMPERATURE IN DEGREES C EOMO 840
C PRESS a PRESSURE IN MB (SEA LEVEL IF ICLMAT=I) EOMOIS5O
C RH = RELATIVE HUMIDITY IN X EOMOI60
C AN = ABSOLUTE HUMIDITY - DEFINED HERE AS THE H20 VAPOR EOMOt870
C DENSITY IN G/M**3. EOM01880
C DP = DEW POINT TEMPERATURE IN DEGREES C EOM01890
C VIS = VISIBILITY IN KM EOMO1900
C WNDVEL = WIND VELOCITY IN N/S (DEPNT UPON IWIND IF ICLMAT=i)EOMOi9IO
C WINDIR = WIND DIRECTION IN DEGREES (IF ICLMAT= WILL BE EOM01920
C MOST PROBABLE DIRECTION) EOM01930
C ------------------------------------------------------------------ EOMOI940
C EOMOI950
C** THE FOLLOWING CARDS ARE ALSO READ IN UNDER THE COMMON FORMAT EOM01960
C** USED ABOVE. THE INFORMATION ON EACH OF THESE RECORDS DETERMINES EOMOI970
C** WHICH MODULES ARE SELECTED AND HOW MANY TIMES THE MODULES ARE EOMO1980
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C** TO BE CYCLED WITHIN EACH CYCLE OF THE EOSAEL DRIVER, EOMO1990
C EOM02000
C EOM0201
C CARD IDENTIFIER : (SEE MODULE IDENTIFIERS BELOW) EOM02020
C VARIABLES READ i IDOFGM EOM02030
C IDOPGM - NUMBER OF TIMES THE SELECTED MODULE IS TO EOM02040
C BE CYCLED WITHIN EACH EOSAEL CYCLE - DEFAULT IS ONE. EOM02050
c EOM02060
C EOM02070
C NO, MODULE IDENTIFIER --------- RANGES -------------- EOM02080
C --- ----------------- WAVE(UM) FREQ(GHZ2 EOM02090
C i SPOT -.25-2.,3.-5,8,-t2. * EOM02i00
C 2 TURB LT 14. EOM02110
C 3 BASCAT ANY WAVELENGTH IN DATA FILE IPHFUN EOM02120
C 4 LT4M .25-2.,3.-5.,8.-12. * EGM02130
C 5 XSCALE 1.06,3-5,8-12 * EOM02140
C 6 SMOKE .4-1.2,3-5,8-12 * 94. EOM02150
C 7 DRTRAN ,4-1,1,3.5-4.,8.5-12,* 94.-140. EOM02160
C 8 LZTRAN .8-11. * EOM02170
C: 9 NMMW * 10-350 EOM02taO
C I0 CLTRAN .2-2.,3.-5.,G.-i2.* EOMO2i9u
c 11 SCREEN N/A EOM02200

12 FCLOUD ANY WAVELENGTH IN DATA FILE IPHFUN EOM02210
C 13 OVRCST ANY WAVELENGTH EOM02220
C 14 GRNADE SAME AS SMOKE EOM02230
C** NOTE THE DATA SPECIFIC TO EACH MODULE MUST BE INPUT IN EOM02240
C THE SEQUENCE IN THE ABOVE LIST. EOM02250
C ------------------------------------------------------------------ EOM02260
C CARD IDENTIFIER GO EOM02270
C VARIABLES READ NONE EOM02280
C END OF READ SENTINEL (MUST BE LAST CARD READ). EOM62290
C EOM02300C*******************************************************************,***E0*023 I 0

NUMRUN=1 EOM02320
IRFLAG=O EOM02330
READ (IOIN, 1000) IALBI,IALB2,<DAT(L),L=1,I0) EOM02340
IF (IALBI.NE.IAL(1)) GO TO 10 EOM02350
NUMRUH=IFIX(DAT( 1)) EOM02360
IF (NUMRUN,EQ,O) NUMRUN=i EOM02370
GO TO 20 EOM02380

C SET FLAG IF EORUN IS NOT THE FIRST CARD EOM02390
10 IRFLAG=l EOM02400
20 CONTINUE EOM02410

DO 580 JRUN=I,NUMRUN EOM02420
C INITIALIZATION EOM02430

DO 30 I1,20 EOM02440
C PROGRAM SELECTOR EOM02450

IPROGN(I)=O EOM02460
C PROGRAM CYCLE DEFAULT EOM02470

30 IDOPGM(I)=I EOM02480
C TRANSMISSIONS EOM02490

LOTRNS=I. EOM02500
XSTRN=i. EOM025tO
SMKTRN=1. EOM02520
DRTRN=I. EOM02530
LZTRN=I. EOM02540
MMWTRN=t. EOM02550
CLTRN=1.0 EOM02560
GRNTRN-1.0 EOM02570
IF (JRUN.GT,I) WRITE (IOOUT,1070) JRUN EOM02580

C FREQUENCY, WAVELENGTH, WAVENUMBER INDICATOR EOM02590
IFW=0 EOM02600

C GEOMETRICAL OPTION SWITCH EOM02610
IGEOSW=0 EOM02620

C SENSOR RESPONSE FUNCTION OPTION SWITCH EOM02630
R=0 EOM02640
VIS=0.0 EOM02650
EXTN55=0.0 EOM02660
EXTN-0.0 EOM02670

DO 220 J-1,25 EOM02680
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IF (IRFLAG.EQ.I) WRITE (IOOUT,i0il) EOM02690
C SUPRESS READ IN CASE FIRST CARD PREVIOUSLY READ WASHT EORUN, EOM02700

IF (IRFLAG.EQ.O) READ (IOIN,1000) IAL8I,IALB2,(DAT(L5,L=I,I0) EOH02?IO
IRFLAG=O EOM02720
INOPT=O EOM02730
IF (JEQ,25) GO TO 230 E0M02740

DO 40 KK=l,12 EOM02750
C CHECK FOR CARD TYPES, NOT PROGRAM SELECTOR EOM02760

IF (IAL8i.NE.IAL(KK)) GO TO 40 EOM02770
INOPT=KK EOM02780
IF (INOPTGE.3ANDINOPT.LE.5) IFW=INOPT EQM02790

C GO CARD FOUND EONO2SO0
IF (INOPT.EQ.12) GO TO 250 EOMO2SIO
GO TO 80 EOM02820

40 CONTINUE EOM02830
C SEARCH FOR PROGRAMS HERE EOM02840

DO 50 KK=1,20 EOM02850
IF (IALBI.NE.IPNAM(KK)) GO TO 50 EOM02860
IPROGN( KK )=K EOM02870
IF <DAT<I).GT.1.0) IDOPGM(KK*)IFIX(DAT1l)) EOM02880
IF (KK.EQ.20) GO TO 60 EOM02890
GO TO 220 EOM02900

50 CONTINUE EOM029iO
GO TO 240 EOM 2920

C CLIMATOLOGICAL OPTION INVOKED EGMu2930
60 ICLMAT=IFiX(DAT( I)) EOM02940

IF (ICLMAT.EQ.2) GO TO 70 EOM02950
LOCAT=IFIX(DAT(2)) EOM02960
MONTH=iFIX(DAT( 3, EOM02970
NHOUR=IFIX(DAT(4 )) EOM02980
iWIND=iFIX( DAT(5 )) EOM02990
NPRT=IFIX DAT( 6)) EOM03000
GO TO 220 E0003Oi 0

70 IPASCT=IFIX(DAT(2)) EOM03020
TEMP=DAT(3) EON 03030
PRESS=DAT( 4) EOM03040
RH=DAT< 5) EOM03050
AH=DAT(6) EOM03060
DP=DAT< 7) EOM03070
VIS=DAT(8) EOM03080
WNDVEL-DAT(9) EOM03090
WNDDIR=DAT( 1O) EOM03100
GO TO 220 EOM03iiO

C GEOMETRICAL OPTION INVOKED EOM03120
8u IF (INOPT.GT.6) GO TO 90 EOM03130

C CARD SETUP SWITCHING EOM03140
GO TO (210,I60,170,t8o,t9o,20o),INOPT EOM03150

90 LPTSSW=INOPT-6 EOM03160
IGEOSW=I EOM03170
DO 150 K=1,3 EOM03180
GO TO (100,110..120,130.140),LPTSSW EOM03190

100 PTS(K)=DAT(K) EOM03200
GO TO 150 EOM032iO

110 PTS(K+3)=DAT(K) EOM03220
GO TO 150 EON03230

120 PTS( K+6)=DAT(K) EOM03240
GO TO 150 EOM03250

130 PTS(K+9)=DAT(K) EOM03260
GO TO 150 EOM03270

140 PTS(K+12)=DAT(K) E0M03280
150 CONTINUE EOM03290

GO TO 220 EOM03300
C VISIBILITY CARD EOM03310

160 VIS=DAT(I) EOM03320
EXTN55=DAT( 2) EOM 03330
EXTNHDAT(3) EOM03340
GO TO 220 EOM03350

C FREQUENCY CARD EON03360
170 FREQi=DAT(1) EOM03370

FREQ2=DAT(2) EOM 03380
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NULDV=IFIX( DAT 3)) EOM03390
GO TO 220 EOM03400

C WAVELENGTH CARD EOMO341 0
ISO WAVEI=DAT(t) EOM03420

WAVE2-OAT( 2) EOMO343O
MULDV-IFIX( DAT( 3)) E0M03440
GO TO 220 EOM03450

c WAVENUMBER CARD EONM03460
f190 WYHUMI=DAT<f) EOM03470

IVNUN2-DAT( 2) EOM 03480
MULDV=IFIX( DAT( 3)) EOM03490
GO TO 220 EONM03500

C SENSOR OPTION INVOKED EH3i
20') NR=? EOM03520

GO TO 220 EGM03530
210 WRITE (IOOUT..1010) EGM03540
220 CONTINUE E0PM03550

IF (IFW.NE-0) GO TO 250 EOM03560
c ERROR CHECK ON WAVENUMBER, WAVELENGTH, OR FREQUENCY EGM03570

WRITE (IOOUT,1020) E0PM03580
GO TO 580 EOM03590

230 WRITE (IOOUT,1030) EOM03600
GO TO 250 E0M0361 0

C UNKNOWN CARD TYPE EONM03620
240 WRITE (IOOLIT,104O) IALBi,IALS2 ROM03630
250 CONTINUE E0M03640

C SELECT FREQUENCY, WAVELENGTH, OR WAVENUMEBER COMC3650
IF (IFU-4) 260,270,280 EOM03660

260 WVNUMI=FREQI/30. E0M03670
WVNUM2=FREQ2'30. EGM03680
UAVE1 =0. EGM03690
IF (FREQ2,GT..0001) WAVEi-3.E*05/FREQ2 EOM03700
WAVE2-3 .E.05?FREQI EOMO3?1 0
GO TO 290 EOMO3720

270 WVNUMI=O. EOM03730
IF (WAVE2.GT..Q00O) WVNUMI=I.E+04/WAVE2 EOM03740
WVNUM2= . E.04/WAVEi EGM03750
FREQI=30.*WVNUMI E0M03760
FRE02=30. *WVNUM2 EONM03770
GO TO 290 EONM03780

280 FREQI=30 .*UVNUMI EOM03790
FREQ2=3 0.*WVNLIM2 E0M03800
WAVEl =0. EOMO3Si 0
IF (WVNUM2.CT. .0001) UAVEI=I .E.04/WVNUM2 EGM03620
WAVE2=t .E+04/WVNUNi EGM03830

290 CONTINUE E0N03840
IF (VIS.LT..00O1.MNDEXTN55,LT.O000I) WRITE (IOOUT,1050. E01M03850
IF (VIS,LT,,0001,AND.EXTN55.LT.0001) VIS-lo. E0FM03860
IF '(EXTN55.GT,..O01) VIS-3.9i2/EXTN55 EOMO3870
IF (VIS.GT.,000i) EXTNSS=3.912'VIS E0M03680

C OUTPUT INFORMATION EOM03890
WRITE (IOOUT,1080) EOM03900

DO 300 I=1,20 E0M0391 0
300 IF (IPROGHCI).Eg.I) WRITE (IOOUT..1090) IPNAII(I), IPNAi( 1.20) E0PM03920

WRITE (IOOUT 1100) WVNUMI,WVNUN2,WAVE1,WAVE2,FREQ1,FREQ2 EOM103930
C CLIMAT USES UNIT NCLIMT EOM'03940

IF (ICLMAT.EQ.i) CALL CLIMAT(LOCAT,NOHTH HHOUR,IWIND,NPRT,TEMP, EOM03950
I PRESS,RH,AH,DP,VIS,WNDVEL,WNDDIR,IPASCT) EO!103960
WRITE (IOOUT,I110) VIS E0M03970
IF <ICLIIAT.EQ,2) ICLPIAT-I E0M03980
C,,*.*...,****..SPOT CONTRAST PGM ..... **.*..*.,..EN39
IF (IPROGN(1,.NE.l) GO TO 320 EOM04000
IPGNi=IDOPGM( i) EOM040100
WRITE (IOOUT,1130) E0M04020

DO 310 I-I,IPGMI EOM 04030
C SPOT USES UNITS: IPHFUN - PHASE FUNCTION; LOUNIT -LT4N DATA E0M04040

310 CALL SPOT(UVNUMI,WVNUI12,VIS,NR,IERR,MULDV) EON04050
CALL RESET(IERR) E0P104060
C.***..*.*,*..*.TURBULENCE PGH ... *.*..**...**..*EN4M

320 IF (IPROGN<2).NE.2) GO TO 340 E0M04000
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IPCI'2IOPC-M(2) EON04090
WRITE CIOOUT,1140) EOMO41 00

DO 330 I=1,IPG'2 EOM041 10
330 CALL TURB(WAYEI,IERR) EOM04 120

CALL RESET(IERR) EOM041 30
C***************LASER MULTIPLE SCATTERING PGM *********************E0N04140

340 IF (IPROGN(3).NE.3) GO TO 360 EOMO4I 50
IPGN3sIDOPCM( 3) E0M04160
ISPOT= .FALSE. E0M04170
WRITE (IOOUT;1150) EOMO418O

DO 350 I=1,IPGN3 EOM'4 190
C BASCAT USES UNIT IPNFUN FOR PHASE FUNCTION DATA E0M04200

350 CPLL BASCRT(WAVEI,EXTNtIERN. E0M0421 0
CALL RESET(IERR) EONM04220
C************.***LT4M POG **.******************OM43

360 IF (IPROCN(4),NE.4) GO TO 380 E0M04240
C LT4M READS ATM DATA FROM LOUNIT EOM04250

ISPOT= .FALSE. E0M04260
LORERD= .TRUE. E0M04270
IPCM4=IDOCPM(4) EONM04280

DO 370 I=I,IPGN4 E0M04290
CALL LT4MCN1,N2,ANGLE,ITYPE.IXY,TRAN,RADA,RADC,IEMISS,LEN,MODEL,E0N04300
1 VIS,WVNUM1,WVNUP2,TI,ICLMAT,IERR,NRINAZE,MULDV) E0M04310

370 LOTRNS-LOTRNS*TRANC 1) EOMr4320
CALL RESETUIERR) EOMt4330
C***************XSCALE EXTINCTION RON *****************************E0N04340

380 IF (IPROCN(5X.NE.5) CO TO 400 E0N04350
WRITE (XOOUT,1160) E0M04360
IPCM5=IDOPCM( 5) EOM04370

DO 390 I=1,IPGMS E0M04380
CALL XSCALECWAVE1,VIS,EXTNSS.XTRN,IERR,0,0,0.,0.) E0M04390

390 XSTRN=XSTRN*XTRN E0M04400
CALL RESETUIERR) EOMO44t 0
C***************SMOKE POM *****.***************O 42

400 IF <IPROGN(6).NE.6) GO TO 420 E0M04430
WRITE cIOOUT,1I70> EONM04440
IPGM6=IDOPGN(6) EONM04450

DO 410 N=1,.IPGN6 E0M04460
CALL SMOKECUAVEI ,ICLNAT,STRANS, IERR) E0M04470

410 SMKTRN=SMKTRN*STRANS E0M04480
CALL RESET(IERR) E0M04490
C***************DRTRAN RO *********************O 40

420 IF CIPROON?7),NE.?) GO TO 440 E0M04510
WRITE (IOOUT,1180) E0M04520
IPGPI7=IDOPGM( 7) EOM04530
NOLDWVc=dAVE I E0M04540
IF (IFU EOGl) WAVEI=WAVE2 E0M04550

DO 430 N=1,IPGM7 E0M04560
C DRTRAN USES NDIRTU FOR DATA E0M04570

IF <N.GT.1) WRITE <IOOUT,t120) E0M04580
CALL DRTRANCWAVE , ICLMAT,TRNLOS, IERR) E0M04590

430 DRTRN=DRTRN*TRNLOS E0M04600
WAVE 1=HOLDWV E0M0461f0
CALL RESETUIERR) E0M04620
C**************sLASER TRANSMISSION PGN *****.*******sEM43

440 IF (IPROGN(8..NE.8) GO TO 460 E0M04640
WRITE <ZOOUTI 1f96> E0N04650
IPCM8=IDOPCM( 8) E0M04660

DO 450 I=1,IPGNB E0M046?0
CALL LZTRAN(WAVE , ICLNAT,LAZTRN, IERR) E0M04680

450 LZTRN=LZTRN*LAZTRN E0M04690
CALL RESET(IERR) EOM04700
C***************NEAR MILLIMETER WAVE POM ***********************EOMO47IO

460 IF <UPROGN(9).NE.9) GO TO 480 E0M04720
WRITE (IOOUT..1200) EOM04730
IPGM9-IDOPGM( 9) E0M04740
DO 470 1-1 IPGH9 E0M04750
CALL NMMW4tREO1 ,ICLMAT,MMTRAN, IERR) E0PM04760

470 MqMWTRH-MMWTRN*MTRAN E0M04770
CALL RESET(IERR) EOM04780
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C*************CLOUD TRANSMISSION PGN *.*************EM4S
480 IF (IPROGN(10).NE.10) GO T0 500 EOM04800

XPGMw 0=IDOPGM( 10) EOM04SI10
DO 490 I=1,IPCMIO E0M04920
WRITE CIOOUT..1210) E0M04830
CALL CLTRANCCTRANSWAVEI ., [ERR) E0PM04840

490 CLTRN=CLTRN*CTRANS E0M04850
CALL RESET( [ERR) E0M04860

C***. CWIC MUNITION EXPENDITURES/INVERSE STATIC TARGET DETECTION PGM **EOMO4S7O
500 IF (IPROGH(11).NE. 11) GO TO 520 E0M04880

WRITE U00OUT41220) E0M04890
IPCMI1=IDOPCM(1) E0M04900

DO 510 I-l,IPGMiI EOMO4Si 0
510 CALL SCREENCIERR..ICLMAT) EOM04920

CALL RESETI ERR) EONM04930
C***********s*FINITE CLOUD RADIATIVE TRANSFER PCM ******************E0N04940

520 IF (IPROGN(12).NE.12) GO TO 54u E0M04950
WRITE (ICQUT,1230) EOM04960
IPCI'12=IDOPGM( 12) E0M04970

C FOLOLID USES IPHFUN FOR PHASE FUNCTION DATA E0M04980
Du 53i0 I=1,IPuhld EuMu499u

530 CALL FCLOUDCWAVE1 ,FTRANS, IERR) EOM05O0O
CALL RESETCIERR) EOM05OI10

C***********OVERCAST SKY RADIATIVE TRANSFER PCM **********EOM05O2O
540 iF '.iPROGNQiJ).HE.i3) GO TO 560 EON 05030

WRITE CIOOUT,1240) EONM05040
IPCMI3=IDOPCM( 13) EOM05050

DO 550 I=1,IPGMI3 E0M05060
550 CALL OVRCST<WAVE1 ,OTRANS, [ERR) EOM05070

CALL RESETC [ERR) E0M05080
C*********SELF-SCREENING SMOKE GRENADE PGM ************EuM0509u

560 IF (IPROGN(14).NE.14'? GO TO 57.5 EOMOSi 00
WRITE CIOOUT,1250. EOMOS1 10
IPCM14=IDOPCMC 14) E0N051 20

DO 570 I1,IPCMI4 E0M051 30
CALL GRNADECWAVEI, IC.LMIAT,CRTRAN, [ERR) E0M05140

570 GRNTRNtGRNTRN*CRTRAN E0M05150
CALL RESETC [ERR) EOMOS16O

C***************************************************** EOMOSI 70
575 IFC IPROCH( 4> *GT.O, OR. IPROGN( 5), GT,..OR.IPROGN( 6).GT,.OR, IPROGN(7)

" .GT.0.OR.IPROGN(S).uT.u.OR.IPROGN(9).GT.0.OR.IPROGN( 10).CT.0.OR.
" iPROCHC14).CT.0) CO TO 576
GO TO 580

576 CALL COMPLT(LOTRNS,XSTRN,SMKTRN,DRTRN,LZTRN,MMTRN,CRNTRN,CLTRN) EOMO5SO0
580 CONTINUE EOP0IO190

WRITE (IOOUT,1260) E0M052 00
STOP E0M0521 0

C EOM0520
C E0M05230
1000 FORMATC2A4,IX,,I0E7,4) E0M05240
1010 FORMATCIHO,20X,758***EOMAIH WARNING*** EDRUN CYCLE CARD OUT OF SEQEOM05250

IUENCE, DEFAULT TO ONE CYCLE //) EOMIO5260
1020 FORMATCIHO,20X,74H***EOMAIN ERROR*** FREG, WAVL, OR WVNUM CARD WASEOM05270

1 NOT INPUT, RUN TERMINATED //) E0M05280
1030 FORIIATCIH0,20X,46H***EOMAIN ERROR*** END OF READ SENTINEL ABSENT /E0M05290

1/, 1X,20X,2BNRESULTS MAY BE UNPREDICTABLE) EOM05300
1040 FORMATCIHO,20X,9OH***EOMAIN ERROR**'* INPUT CARD DETECTED WHICH DOEEOM0S3ID

15 NOT MATCH CORRECT INPUT FORMAT//,JX,20X,I3NTHE CARD WAS:,2X,2A4)E0M05320
1050 FORMAT C1HO,20X,24H**** EOSAEL WARNING ****,/,1X,20X,15HVISIBILITYEOMO533O

I AND , 47HEXTINCTION -0.0, VISIBILITY CHANGED TO 10.0 KM/) EOM05340
1060 FORMAT CIH1,///////,1X,50X.30C1H*),/.IX 5OX,IN*,28X,IH*,/ E0M05350

I,1X,50X,30H* ELECTRO-OPTICAL tYSTEMS *,/ IXSOX,1H*, E0M05360
2 28X,1H*,/,1X,50X,30H* ATMOSPHERIC EFFECtS '*,/ E0M05370
3 ,1X,50X,1H*,28X,1H*,/ IX SOX,25H* LIBRARY E0M05380
4 5H *,/,1X,50XIH*,ABX'IH*,/ IX,SOX,30C1H*)) EOM05390

1070 FORMAT CIHJ,////.58X,IIHRUN HU~ftER 'Ili) E0M05400
1090 FORMAT C///1X,5IX.2BHIHDIVIDVAL MODULES SELECTED) E0PM05410
1090 FORMAT C1X,62X,2A4) E0M05420
1100 FORMAT CIHO,63X,9HBEGINNING,12X,6HENDIHG,//1 39X 14HWAVEHLJMBERCCM* E0M05430

I 4H*-1),6X,F10.3,1OX,F10.3.//,39X,19HWAVtLENGTH(MICRONS), E0M05440
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2 5X,Fi0.3,0X,FIO.3,/., 39X, 14HFREQUENCY(GHZ,5X,Fi5.3,5, EOM05450
3 Fi5,.3,'//) EOM05460

1110 FORMAT (IHO,62X,10HVISIBILITY,/,62X,F5,2,3H KM) EOM05470
1120 FORMAT(IHI) EOM05480
1130 FORMAT(iHt,40X,20HSPOT CONTRAST MODULE /0) EOM05490
1140 FORMAT(IH1.40X,t7HTUR8 LASER MODULE //) EOM05500
1150 FORMAT(1HI,40X,30HBASCAT LASER SCATTERING MODULE //) EOM05510
1160 FORMAT (IH,40X,46HXSCALE HORIZONTAL-SLANT PATH EXTINCTION MODULE EOM05520

I/ EOM05530
11?0 FORMAT (IHI,45X,f9HSIOKE MODEL MODULE ////) EOM05540
1180 FORMAT (IHI,40X,26H DIRT TRANSMISSION MODULE ///) EOM05550
1190 FORMAT (1H1,40X,28H LASER TRANSMITTANCE MODULE //) EOM05560
1200 FORMAT (IHI.45X,29H NEAR MILLIMETER UAVE MODULE ///) EOM05570
1210 FORMAT(1HI,40X,27HCLOUD TRANSMITTANCE MODULE ///) EOM05508
1220 FORMATl1.H 20X,43MCWIC MUNITION EXPENDITURES / INVERSE STATIC EOM05590

1 24H TARGET DETECTION MODULE ) EOM05600
1230 FORMAT(tH1,409,38NFINITE CLOUD RADIATIVE TRANSFER MODULE ///> EoM05610
1240 FORMATC1H1,40X,36NOVERCAST SKY RADIATIVE TRANSFER MODULE ///. EOM05620
1250 FORMAT(1HI,40X,35HSELF-SCREENING 'MOKE GRENADE MODULE ///) EOM05630
1260 FORMAT (IX,/////,1X.50XI4HEND EO3AEL RUN) EOM05640

END E0105650
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SUBROUTINE RESET (IERR RESO0010
C THE PURPOSE OF THIS ROUTINE ISt (1) TO RESET THE SEQUENCING OF RESO0020
C DATA CARDS DUE TO AN ERROR IN A PREVIOUS MODULE OR (2) TO READ RESO0030
C A SENTENAL CARD THAT DELINEATES THE END OF A DATA SET (SEE RESO0040
C BELOW FOR DEFINITION OF A DATA SET) OR (3) TO STOP THE PROGRAM - RESO0050
C THIS LAST MODE IS USALLY FOR DEBUGGING OR TO ONLY CHANGE A CARD RESOOO6
C IN A COMPLETE RUN. RESO0070
C RESO060O
C TO DELINEATE THE END OF A DATA SET A CARD THAT HAS JUST END RESO0090
C ON IT MUST BE INSERTED AS A SENTINEL CARD: A DATA SET IS RESO0100
C DEFINED AS THAT COMPLETE SET OF CARDS NECESSARY TO RUN THE RESOQIIO
c CALLED MODULE THE NUMBER OF TIMES AS SPECIFIED ON THE IDOPGM(I) RESO0120
C CARD. STOP MAY ALSO BE INSERTED AS A SENTINAL CARD, IN WHICH RESOO130
C CASE THE PROGRAM WILL BE TERMINATED AT THAT POINT - THIS IS RIS00140
C NOT THE NORMAL TERMINATION, RES0050
C RESOO160

COMMON /IOUNIT/IOIN,IOOUT,IPHFUH,LOUNIT,NDIRTU,NCLIMTKSTOR,NPLOTURESO0|O7
DATA ICNCKI,ICHCK2,ISTOPI,ISTOP2 /2HEN,2HD ,2HST,2HOP/ RESOO1O
IF(IERR.EQ.I) GO TO I RESO0190

5 CONTINUE RESO0200
C FOR UNIVAC AND IBM RESO0210
C READ (IOIN,00,END=2) ISNTLI,ISNTL2 RES00220

READ (IOIN 100) ISNTLI,ISNTL2 RES00230
C TO EXECUTE THIS ROUTINE ON A *CDC' MACHINE COMMENT OUT THE RESO0240
C PRECEDING LINE AND UNCOMMENT THE NEXT TWO LINES C3 AND C4. RES00250
C3 READ(IOIN,100) ISNTLI,ISNTL2 RES00260
C4 IF(EOF(IOIN)) 2,10 RESO027O
70 IF((ISNTLI.NEICHCKI.AND.ISNTL2.NE.ICHCK2),AND, RESOO2BO

1 (ISHTLi.NE.ISTOPI.AND.ISNTL2.NE,ISTOP2)) GO TO 5 RESO0290
IF (ISNTLI.EQ.ISTOPt.AND,ISNTL2.EQ.ISTOP2) STOP RES00300
RETURN RESO0310

I WRITE<IOOUT, 102) RES00320
C FOR UNIVAC AND IBM RES00330
C6 READ (IOIN, tO,END2) ISNTLIISHTL2 RES00340
6 READ (IOIN,1O0> ISNTLI,ISNTL2 RESO0350
C TO EXECUTE THIS ROUTINE ON A 'CDC' MACHINE COMMENT OUT THE RESO0360
C PRECEDING LINE AND UNCOMMENT THE NEXT TWO LINES C3 AND C4. RES003?0
C3 READ(IOIN,100) ISHTLl,ISNTL2 RESO0380
C4 IF(EOF(IOIN)) 2,20 RESO0390
20 CONTINUE RESO0400

IF ((ISNTLI.NE.ICHCKi.AND.ISENTLNE.ICHCK2 .AND. RES00410
1 (ISNTLINE.ISTOP1.AND,ISNTL2,NE.ISTOP2)) GO TO 6 RESO0420
IF (ISNTLI.EQ.ISTOPI.AND.ISNTL2.EQ.ISTOP2' STOP RES00430
IERR= O RES00440
RETURN RES00450

2 WRITE (IOOUT,101) lOIN RESO0460
100 FORMAT (2A2) RESO0470
101 FORMAT (1X, 120(IH*>,/,1X,29H ERROR IN INPUT CONTROL FILE ,14, RES00480

+ 21H - PROGRAM TERMINATED,/,IX,120<IH*)) RES00490
102 FORMAT(1H0,50H**** CARD SEQUENCE RESET DUE TO ERROR IN PREVIOUS , RES00500

1 ISHMODULE (IERR=I)//) RESO0510
STOP RES00520
END RES00530
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SUBROUT INE COMPLT LOTRNS, XSTRN * COMOO0t 0
+ SIKTRH,DRTRNLZTRN,MM~WTRN,GRNrRNCLTRN) COM00020
REAL LOTRNS,*LZTRNMMWTRN COMO 0030
COM MON /IIOUNIT/IOIN,IOOUT,IPHFLIN,LOUNITNDIRTU,NCLIMT.,KSTOR,NPLOTUCOM0040

C LOWTRAN - LOTRNS COM 00050
c XSCALE - XSTRN COMOO060
c SMOKE - SMKTRN C0M00070
C DRTRAN - DRTRN COMOOO8O
c LZTRAN - LZTRN CUNUOO090
C NMMW - MMWTRN CONooI 00
c CLTRAN - CLTRN comi400
1: GRNADE - GRNTRN COM00120

TRAN-LOTRNS*XSTRN*SMKTRN*DRTRN.CLTRN*GRNTRN*MMWTRN*LZTRN COM00130
WRITE <.IOOUT,t 00> TRAN COMOOI4O

t00 FORMAT <///IX,20X,24HCOM8INED TRANSMISSION FO,i5HR THE SELECTED COM00150
I 1OHP ODLLES ,E10.4) COMOOI 60
RETURN COMOOI70
END CONOOISO

19



SUBROUTINE ILLUM(LAMBDA,LD,EO. ILLO00I0
REAL LAMBDA,LUNPHA ILLO0020
COMMON/IOUNIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTU ILLO0030

C ILLO0050
C SUBROUTINE ILLUM RETURNS THE EXTRATERRESTRIAL IRRADIANCE EO ILLO0060
C AT WAVELENGTH LAMBDA. IF LD = 0, THE VALUE GIVEN IS SOLAR ILLO0070
C IRRADIANCE. IF 1 < LD < 28 THE VALUE GIVEN IS LUNAR IRRAD- ILLO0080
C lANCE ON LUNAR DAY LD, WITH DAY 28 CORRESPONDING TO FULL ILLO0090
C MOON AND DAY 14 BEING NEW MOON. ILLO0100
c ILLO0I10
C SUBROUTINE COMPUTES VALUE OF LUNAR PHASE ANGLE, IF REQUIRED, ILL00120
C AND CALLS ONE OF THE EOSAEL ROUTINES SOLARS OR SMOON. ILL00130
C ILL00140********************************************************************* ILL 001 Ste

IF'ILDGT.O) GO TO 10 ILLO0160
E0=SOLARS(LAMBDA) ILLO0O 70
GO TO i00 ILLO0l80

c ILL 0019
C LD GT 0 => EO = LUNAR VALUE ILL'0200
C ILLO021 0

1O ILD=LD ILL00220
IF(ILD.GT.14) ILD=28-ILD ILLO0230
LUNPHA=1O.O*FLOAT(ILD)/14.0 ILL00240
EO=SMOON(LAMBDA,LUNPHA> ILLO0250

100 WRITECIOOUT,1000) EO ILLO0260
RETURN ILLO027O

1000 FORMAT(32HO EXTRATERRESTRIAL IRRADIANCE- ,IPE10.4,1iH W/M2-SR-MU)ILLO0280
END ILLO0290
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FUNCTION SOLARS WAVL) SOLOOOI 0
c SOLO&020
C CALCULATE THE INTENSITY OF THE SOLAR SPECTRUM FOR WAVELENGTH CWAVLSOLOOO3O
C S0L00040
C UNITS: SOLOO05O
C SOLARS ... WATTS M-2 MICRON-I SOLOOO6O
C UAVL........MICRONS SOLOO0

IF <WAVL.LT.0.I5.OR.WAVL.CE.100.) GO TO 100 SQLOOOSO
IF (WAVL.CE.0.15.ANO.WAVL.LE.0.43> GO TO 200 90L00090
IF <WAVLSGT.0.43.AND.WAVL.LT.O.58) GO TO 300 SOLOOIOO
GO TO 400 SOLOOliO

100 SOLAiRS=0.0 SOLOf'120
RETURN S0L00130

200 Z(WAVL-.415)/0.69)**2 SOL00140
SOLARS=i 775. *EXP( 2/2> OOOS
RETURN SOLOOi6O

300 CONTINUE S0L00t?0
SOLARS=(-61142.*WJAVL**4)tC 1344477.*WAVL**3)-(i11 296.* SOLOGi8O

i AVL**2) SOLOGISO
SOLARS-( SOLARS+39952.?*UAVL-5371 .)/t 00. S0L00200
RETURN 50L0021 0

400 IF CWAVL±GE.?.5) GO TO 500 SOLO0220
bULAPSfla3I ,v*tXP(-1.5*AL SOLO0230
RETURN 50L00240

500 SOLARS-2288. 38*C WAVL**( -3.9765>) S0L00250
RETURN S0L00260
END SQL 00270
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FUNCTION SMOON( WLAM, ANGLE) SMN000i 0
C SMN0 0020
C CALCULATE THE INTENSITY OF MOONLIGHT FOR WAVELENGTH (I4LAM) SMNOO030
c AND PHASE ANGLE (ANGLE) SMN0004O
C SMN00050
C UNITS: SMN00060
C SMOON ... WATTS M-2 MICRON-I SHN6 0070
C ANGLE ... DEGREES SmNoooso
C WLAM .... MICRONS SMW 00090

SP100N=0. 0 StINOl 00
IF (ANGLE.GT.160.) RETURN smNooI 10
SMOON=( 3. 426E-9*AHGLE**4- 1. 63E-6*ANGLE**3+3,0l E-4* SMN0012O

SANGLE**2-. 0266*ANGLE+.988S2)*i 00. SMN06130
ALBED=O .4 SMN00140
IF (WLAM.GE.5.) GO TO 200 SMHOOI50
IF (WLAM.GT,2.8) GO TO l00 SMNooi6o
IF (WLAM.LE. I.) AL8ED=3,9633.ULAM**4-1 0.7306*ULAM**34 SmNo0i?o
I 10.2188*WLAM**2-3.9208*&JLAM+.5512 SmHo0180
IF '<WLAM.GT. 1.) AL9ED=.04B2*WLAM**4-.3283*WLAM**3+ SMN00i90
I .7594*WLAM**2-.5745*WLAM4-,2808 SMN00200
GO TO 200 St1N0021 0

100 ALBED=.350+(.5O0-.350)*(ULAM-2.8)/,2.2 SMN00220
200 SIIOON=2. 04472E-07*SOLARS(WLAM)*ALBED*SMOON SM1N00230

RETURN SMH00240
END SMN00250
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FUNCTION JPASCT<ICAT) JPAOoI o
C THIS FUNCTION CONVERTS THE INTEGER CODE FOR PASQUILL CATEGORY JPAO0020
C TO THE ALPHA CHARACTER JPAOO030

DIMENSION NPASCT(6) JPAO0040
DATA NPASCT/iHA,HB,IHCIHDIHE,IHF/ JPAOO056
JPASCT-NPASCT(ICAT) JPAO0060

RETURN JPAO00?0
END JPA 00080

23



SUBROUTINE PFUNC(IDN) PFUO0010
LOGICAL ISPOT,LOREAD,N16 PFU00020
DIMENSION PFSPOT(16),PFH(65) PFUO0030
COMMON /SPOTLO/ISPOT LOREAD,N16 PFUO0040
COMMON/IOUNIT/IOIN,IOOUT, IPHFUN,LOUNIT HDIRTUNCLIMTKSTOR,NPLOTU PFUO0050
COMMON /CONST/PI,P12,PIRAD,TWOPI,TORRM6,CDEGK PFUO0060
COMMON /CGEOM/COSGM,COSBT,COSIN PFU00070
COMMON /BASPOT/ANG(65),SUM(65),WVL16)NWVL,ALB(16),BS(16), PFUO0080
+BE(16),SINGWVPF(65),LMAX PFUO0090

C PFUOO 00
C THIS SUBROUTINE PERFORMS PHASE FUNCTION READING AND INTERPOL- PFUOOtIO
C ATION OPERATIONS FOR THE SPOT AND BASCAT MODULES. THE FILE IN PFUOO2O
C WHICH THE PHASE FUNCTION DATA RESIDES IS PFNDAT. USERS MAY IN- PFUOO30
C SERT PHASE FUNCTIONS OF THEIR OWN SPECIFICATION INTO PFNDAT PFUOO40
C UNDER AN ID NUMBER 0. THIS PHASE FUNCTION MAY HAVE ANY AR- PFUO0150
C BITRARY NORMALIZATION, SINCE PFUNC WILL RENORMALIZE IT TO PFUO0160
C CONFORM TO THE NORMALIZATIONS USED IN SPOT AND BASCAT. PFUO0170
C FOR FURTHER DETAILS ON THIS PROCEDURE, PFUO01O80
C THE USER IS REFERRED TO CHAPTER 16 OF THE EOSAEL 80 TECHNICAL PFUO0190
C DOCUMENTATION MANUAL WHERE THE STRUCTURE, USE, AND MODIFICATION PFUO0200
C OF THE PFNDAT FILE IS DISCUSSED. PFUO0210
C PFU00220
C*** NOTE *** FOR USER-DEFINED PHASE FUNCTIONS (IDN=O), THIS ROUTINE PFUO0230
C WILL INTERPOLATE OVER WAVELENGTH AND ANGLE FOR THE SPOT PFUO0240
C MODULE. FOR THE BASCAT MODULE, HOWEVER, NO WAVELENGTH PFUO0250
C INTERPOLATION IS PERFORMED FOR THE USER-DEFINED PHASE PFUO0260
C FUNCTION. ONLY RENORMALIZATION IS PERFORMED IN THIS PFUO0276
C LATTER CASE. PFUO0280
C PFU0090
C*** MAXID IS THE NUMBER OF DIFFERENT DISTRIBUTIONS - (PHASE FUNCTIONS)PFUO0300
c PFUO0310

MAXID=12 PFU00320
C PFU00330
C** CHECK THE ALLOWABLE RANGE OF DISTRIBUTIONS PFU00340
C PFU00350

IF((IDN.GT.MAXID).OR.(IDH.LT,O))GO TO 491 PFUO0360
C PFUO0370
C*** DATA INITIALIZATIONS PFU00380
C PFU00390

DO 40 1-1,65 PFU00400
40 PF(I)-O. PFUO0410

ALBE-0. PFU00420
BEX=0. PFUO0430
BSC=O' PFUO0440

C PFU00450
C*** ANGULAR READ BLOCK COMMON TO SPOT AND BASCAT PFUO0460
C PFUO0470

1=0 PFUO0480
C PFUO0490
C**** READ IN ANGLES AT WHICH PHASE FUNCTION IS DEFINED PFUO0500
c PFUOO51050 I=I+1 PFU00520

Li=(I-I)1tot PFU00530
Li lLi+.0 PFU00540
IF(LII .EQ.66)LII=65 PFU00550
IF(LII.GT.66)GO TO 492 PFUO0560
READ(IPHFUN,60)(ANG(L),L-LI,LIi) PFU00570

60 FORMAT(11(F6.2,IX)) PFUO0580
C PFUO0590
C**** CHECK THIS ROW OF DATA FILE FOR TERMINATION SENTINEL PFUO0600
C PFUOO616

DO 100 K-LI.Lii PFUO0620
IF((ANG(K). E.999.99).AND.(L1I.LT.65))GO TO 200 PFUO0630
IF(K.EQ.65)GO TO 200 PFU03640

100 CONTINUE PFUO0650
GO TO 50 PFUO0660

c PFU00670
C*** LMAX IS THE NBR OF ANGLE AND NBR OF PHASE FUNCTION VALUES+l HERE. PFUO0680
C PFUO0690
200 LMAX-K PFU0O0700
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DO 250 L=I,LMAX PF000710
250 ANG( L )=COS(ANG(L )*PIRAD) PFUO0720

C PFUO0730
C*** REDUCE DUE TO SENTINEL OF 999,99 PFU00740
C PFU00750

IF(Ll I.LT.65)LMAX-K-1 PFUO0760
IDNM=IDN-1 PFU00770
KMAX=IFIX(ALOG(FLOAT(LMAX-I ))/ALOG(2.0)+0.I) PFU00780

C PFU00790
C*** RESET PARAMETERS FOR BASCAT PROCESSING IF APPROPRIATE. PFUO0800
C PFU60810

IF(ISPOT) GO TO 260 PFU00820
NWVL=I P%06'830
WVL( 1 )=SINGWV PFU00840

260 CONTINUE PFUOO850
IF((IDN.EQ.1).OR.(IDN.EQ.0.)) GO TO 1050 PFUO0860

C PFU008?0
C*** READ PAST AEROSOL DATA NOT OF CURRENT INTEREST PFU00880
C PFUO0S96

DO 1000 I=i,IDNM PFU00900
DO 1000 II=1,16 PFU00910
READ(IPHFUN,300) IANG,ID,WAVEALBE,BEX,BSC PFU00920

300 FORMAT(2( 12, IX),FS.2,1X,F8.6, IX,2(EI2.6,IX)) PFUO0930
IF(IANGNE.LMAX) GO TO 493 PFU00940
READ(IPHFUN,400) (PF(L),L-,LMAX) PFUO0950

400 FORMAT(6(E12.6,1X)) PFUO0960
1000 CONTINUE PFUO0970
1050 CONTINUE PFUO0980

C PFU00990
C*** OMIT WAVELENGTH CHECKS FOR USER-DEFINED PHASE FUNCTION. PFUO01000
C PFU0i 01 0

IF(IDN.EO) GO TO 1070 PFUOi020
C PFUOI 030
C*** THE NEXT LOOP PERFORMS THE FOLLOWING OPERATIONS PFUO1040
C (A) IT VERIFIES WHETHER OR NOT ALL INPUT WAVELENGTHS LIE PFUOi05u
C WITHIN THE 0.2-12.0 MICROMETER RANGE (WITH LIMITS PFUO1060
C EXTENDED TO PLUS OR MINUS 5.). PFU0I607
C (B) IF THE PHASE FUNCTION IS NOT USER-SPECIFIED AND THE INPUT PFUIO80
C WAVELENGTH BAND LIES WITHIN THE 0.2-2.0 BAND, THEN PFUOI09u
C INTERPOLATION IS NOT POSSIBLE DUE TO THE PRESENCE OF PFU01100
C ONLY TWO DATA POINTS (AT 0.55 AND 1.06) IN THIS REGION, PFUOiiO
C AS A RESULT, THE 0.55 AND 1.06 VALUES ARE ASSIGNED TO PFUO1120
C INDIVIDUAL POINTS IN THE INPUT WAVELENGTH BAND. THOSE PFU01130
C POINTS WITH WAVELENGTH VALUES LESS THAN OR EQUAL TO 0.8 PFU01140
C MICROMETERS ARE ASSIGNED THE 0.55 DATA. ALL OTHER WAVE- PFU01150
C LENTHS ARE ASSIGNED THE 1.06 DATA. PPUOI160
C (C) IF AN INPUT WAVELENGTH LIES OUTSIDE OF THE 3-5 OR B-12 PFU01170
C MICROMETER BANDS, BUT IS WITHIN 5X OF AN EXTREMUM FOR PFU0118O
C THESE BANDS, IT IS RESET TO THE EXTREMUM WAVELENGTH PFUO119O
C VALUE. PFU01200
C (D) IF AN INPUT WAVELENGTH LIES BETWEEN BANDS EXECUTION IS PFU01210
C TERMINATED AND AN ERROR MESSAGE IS PRINTED. PFU01220
C PFUO230

DO 1060 I-1,NWVL PFU01240
IF((WVL(1).LT.O.19).OR.(WVL(I).GT.12.049)) GO TO 504 PFU01250
IF(WVL(I).LE.0,r) IWL(I)=0.55 PFU01260
IF(<WVL(I).GT.O.B).AND.(WVL(±).LE.2.)) WVLeT,'=.06 PFUO127O
IF(WVL<I).GT. 12.0) WVL(l)-12.0 PFU0128O
IF((WVL(I).GT.5.0).AHD.<WVL(I).LE.5.25)) WVL(I )=5.0 PFU01290
IF((WVL( I).GE.7.6).AND.(WVL(I).LT.S.0)) WVL< I)-S.0 PFU01300
IF((WVL(I).GE.2.85).AND.(WVL(I).LT.3.0)) WVL(I)=3.0 PFUO1310
IF((WVL(I).GT,2.l).AHD.(WVL(I).LT.2.85)) GO TO 498 PFUO1320
IF((WVL(I).GT.5.25).AND.(WVL(1).LT.7.6)) GO TO 498 PFUO330

1060 CONTINUE PFUI01340
1070 CONTINUE PFU0135u

C PFU01360
C*** MAIN INTERPOLATION LOOP PFU01370
C PFU01380

DO 2000 IINWVL PFU01390
IF(I.GT.1) O TO 1260 PFUOt400
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i 100 CONT INUE PFU 14I 1 0
READ(IPHFUN,3005 IOMG,IDWAVEHALBH,BEXH,BSCH PFU1014 '-,
READ<IPHFUN,400) <PFH<L),L=1,LMAX) PFUOI 431,
IF((IDN.,EQ.0).AND.(,NOT,ISPOT)) GO TO 1280 PFU01440
IF(WVLrA).LT.IAVEH5 GO TO 1100 U et1150 CONTINUE PFUOlq (
READ(IFHFUN,300) IANGC.ID,WJAVELEEX,8SC PFU0i476
READ(IPHFUN,400) (PF(L),L=1,LMAX) PFLO1 490
IF<WVL<I).LE.WAVE) GO TO 1260 PFUI 490

1160 CONT INUJE PFuOI 50fi
WA-VEH=WAVE 'FL 01510
ALBH=ALSE PIFL10I52C
8EXH=Ek PFUO1S30
DO 1240 L=iLMAX PFLI 01 54 i

1240 PFH(L)=PF(L) PFUOI556
GO TO 1150 PFU'01 56C,

i260 CONTINUE PFU0i 570
C PFU1,I 580Q
C.*** GO TO NEX<T WAVELENGTH INTERPOLATION INTERVAL IF INPUT WAVE- PFUG1590
C*** LENGTH IS GREATER THAN THE MAXIMUM OF THE CURFENT ONE, PFUO01600
C PFUOI6I

IFI4VL-KI.GT.WAVE:) GO TO 1160 PFUOI 620
C FLIQ 06 -50
C*** RENORM'ALIZE LOWER ENE) OF INTERPOLATION INTERVAL PFUOI640
C PFU0650
1280 CONTINUE PFUO1 660,C

Sum( i 5=0l. 0 PFU 0167
DO 1200 L=26LMAX P FLIO A 18-

1200 SUML)=F,(N (L-1 >-ANG(<L))*(PFH(L-1 )+PFH(L )).*'4, 0)+SUM' L-1 ) PFL101690
SUPIT=SUM( LMAX) PFU01 700
DO 1250 L=I,LMAN PFUoi "i 0

1250 PFH< L )=PFHC L ),'SUMT PFUAI 720
C PFUCiI 730
C*** BRANCH TO FINAL PROCEDURE FOR BASCAT. USER-DEFINED PHASE PFLIO1740
C*** FUNCTION IF APPROPRIATE. PFUOI J750

C PFUO 760
IF((IDNEQ.0).AND.(.NOT.ISPOT)) GO TO 2500 PFU01770

c PFU01 780
C*** RE14ORMALIZE UPPER END OF INTERPOLATION INTERVAL. PFU01790
C PFU 01801

SUM< 1)=0.0 PFU018I 0
DO 1400 L=26LMAX PFUOi 820

1400 SUM(L)=(UAN (L-1 )-ANG(L))*(PF<L-1 )+PF(L))/4. O)+SUM(L-1 ) PFU01830
SUMT=SUM( LMAX) PFU01840
DO 1450 L=1,LMAX PFUC'i 850

1450 PF( L )=PF( L)/SUMT PFU0I 860
C PFUQI 870
C*** BRANCH TO BASCAT WAVELENGTH INTERPOLATION PROCEDURE IF PFl4016;30
C*** APPROPRIATE. PFUOI890
C PFUOI90O

IF<.NOT.ISPOT) GO TO 2500 PFU019I 0
C PFU01 920
C*** PERFORM HALVING SEARCH FOR COSINES IN PHASE FUNCTION DATA FILE PFU01930
C*** WHICH BRACKET COSINE INPUT FROM SPOT. PFU0I 940
C PF001950

L-1 PFU01 960
LL=LMAX<- PFU01 970
DO 1300 K-1,KMAX PFU01 980
LL=LL.'2 PFUOI1990
L=L+LL PFU02000
AT=COSIN-ANC( L) PFU0201 0
IF(AT.GT.0..) L-L-LL PFU02020

1300 CONT INUE PFU02030
C -PFU02O40

C*** PERFORM SPOT EXTINCTION COEFFICIENT AND PHASE FUNCTION PFU02O0
C*** INTERPOLATIONS OVER WAVELENGTH AND ANGLE. PFU902060
C PFU 02070

FACANG-( COSIN-ANGL)A/ANG(L+I )-ANG(L)) PFU 02080
FACWVL=( WYL(lI)-WAVEH5/( WAVE-WAVEH> PFUD2090
BE( I)=BEXH4( BEX-BEXH )*FACUVL PFU02 1 10

26



PFSPOT( I )=PFH L )*( I . -FACANG-FACWVL+FACANG*FACWVL)+ PFU 2120
+PFH< L I )*( FACANG-FACANG*FACWVL )+PF< L )*(FACWVL-FACANG*FACWVL )+ PFUU2130
+PF( Lt i )*( FACHG*FACUVL>) PFU021 40

2000 CONTINUE PFUO2150
C PFUO2160
C*** LOAD FIRST NWVL ANGLES OF OUTPUT ARRAY PF) WITH INTERPOLATED PFU02170
C*** RESULTS FOR SPOT. PFU02ISO
C PFU02190

DO 2200 N=I,NWVL PFU02200
2200 PF(N)=PFSPOT(N)/(4,*PI) PFU02210

C PFU02220
C*** FINAL EXIT FOR SPOT PROCESSING. PFU02230
C PF02240

GO TO 500 PFU02250
2500 CONTINUE PFUO'2"60

FACWVL=O. PFU02270
IF(IDN.EQ.0) GO TO 2760 PFU02260

C PFU02290
C*** BASCAT ALBEDO, EXTINCTION COEFFICIENT, ANO PHASE FUNCTION PFU 02360
C*4** INTERPOLATION OVER WAVELENGTH. PFU02310
c PFU0232u

FMCWVL=(WVL( I )-WAVEH)/(WAVE-WAVEH) PFU 2330
2700 CONTINUE PFUO2340

DO 2800 L=i,LMAX PFU 02350
2800 PF<L)=PFH(L)+CPF(L)-PFHCL))*FACWVL PFU02360

ALB I )=ALBH+<ALBE-ALBH)*FACWVL PFU0237
BE'.i )=BEXH+( BEX-BEXH )*FACWVL PFU02380

C PFU02390
,*** FINAL EXIT FOR BASCAT USER-DEFINED PHASE FUNCTION PROCEDURE. PFU02400

PFUO241 6
IF(IDNEO,60 GO TO 500 PFLi02420

C PFU 02430
C*** FINAL BASCAT PHASE FUNCTION RENORMALIZATION, PFU02440
C PFU 02450

SUM( )=0.0 PFU02460
DO 2900 L=2,LMAX PFU02470

2900 SUM< L )=( (ANG( L-I )-ANG<L))*(PF(L-1 )+PF(L))/4, 0)+SUM(L-1 ) PFU02480
SUMT=SUM( LMAX) PFU 02490
DO 2950 L=I,LMAX PFUO2500

2950 PF(L)=PF(L)/SUMT PFU02510
C PFU0252u
C*** FINAL EXIT FOR BASCAT PROCESSING, PFU02530
C PFuO2546

GO TO 500 PFU02550
C PFU (' 260
C,** ERROR EXIT BLOCK COMMON TO SPOT AND BASCAT F-102570
C PFu(2560

491 CONTINUE PFU02590
WRITE( IOOUT,495) PFU 026600

495 FORMAT(lHO,20X,58H***PFUNC ERROR*** AEROSOL ID NUMBER OUT OF ALLOWPFU02610
*ABLE RANGE /') PFU02620
STOP PFi '0 2630

492 CONTINUE PFU62640
WRITE< IOOUT,496) PFU02650

496 FORMAT(IHO,20XS3H**PFUNC ERROR*** READ TERMINATION SENTINEL NOT PFU02660
+FOUND OR NUMBER OF ANGLES EXCEED 65 //) PFL02670
STOP PFU(26B6

493 CONTINUE PFU(2690
WRITE( IOOUT,497) PFU02700

497 FORMAT(1HO,20X 93H***PFUNC ERROR** NUMBER OF SPECIFIED ANGLES ANDPFU027IO
+ NUMBER OF PHA4 E FUNCTION VALUES DO NOT MATCH //) PFU02720
STOP PFU02730

498 CONTINUE PFUO2740
WRITEC IOOUT,499) FFU02?50

499 FORMAT(IHO,IOX 79H***PFUNC ERROR*** SOME OR ALL WAVELENGTHS IN WVPFU02760
+L INPUT ARRAY 60 NOT LIE WITHIN /IH ,45HWAVELENGTH BANDS COVERED BPFU02770
+Y PFNDAT DATA BASE 9) PFU02780
STOP PFU02790

504 CONTINUE PFU02800
WRITEC IOOLIT,505) PFUO28 0

2?
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505 FORMAT(HO,I0X, IOSH***PFUNC ERROR*** SOME OR ALL WAVELENGTHS IN WVPFU02620
+L ARRAY DO NOT LIE WITHIN OVERALL ACCEPTABLE RANGE OF 0.2-12.0 /) PFU0283C
STOP PFU02846

500 RETURN PFU02850
END PFUO28,0
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SUBROUTINE XSCALE(WAVE,VIS,EXT55,XSTRN,IERR,ISLT,IFOG,RANGE,ANGLE)XSCOOOiO
C THE PURPOSE OF THIS ROUTINE IS TO A) FIND THE HORIZONTAL EXTINCTIONXSC(0020
C IN FOG AT THE WAVELENGTHS SPECIFIED BELOW FROM THE EXTINCTION XsOL0030
C AT .55 UM OR B) THE EXTINCTION ALONG A SLANT PATH AT ALLOWED XSCO0040
C WAVELENGTHS FROM THE EXTINCTION AT .55 UM: FOG TYPE I, 2, OR 3, XSC0Of50
C MUST BE SPECIFIED FOR SLANT PATHS. XSCOO060
C *** VISIBILITY = 88. OR 89. IS NOT ALLOWED AS THIS IS USED AS AN XSCt0070
C INDICATOR THAT XSCALE IS BEING CALLED AS A SUBROUTINE FROM EITHER XSCO0080
C SPOT(SS.), LOWTRAN(88,), OR CWIC(89.), NOT EOMAIN! XSCO0090
C WAVESLAMDA IN UM - MUST BE .55, 1.06, 3.0-5.0, 8.0-12.05. XSCOcO0
C *** ALL EXTN'S ARE IN KM**-i XSCOo 10
C EXT55 = EXTINCTION AT .55 UM XsC00120
C EXTiO6 = EXTINCTION AT 1.06 UM XSC001i30
C EXT35 = EXTINCTION FROM 3.0 TO 5.0 UM XSC00140
C EXT~i2 = EXTINCTION FROM 8.0 TO 12.0 UM XSC0050
C VIS= VISIBILITY IN KM -OR- EXT55 IN KM**-i XSCOO160
C EXT55 IS ** NOT ** CHANGED BY THIS ROUTINE. XSC:OOi O

C INPUT: THERE IS A MAXIMUM OF 3 CARDS TO EXECUTE THIS MODULE XSCOOi9O
C THE CARDS MAY BE INSERTED IN ANY ORDER WITH THE EXCEPTION OF XSCO0200
C THE LAST CARD WHICH SIGNIFIES THAT EXECUTION IS TO BEGIN. XSCO0210
C THE CARDS ARE INPUT WITH FORMAT (A4,6X,5(F6.2,1X)). XSCO0220
C EACH CARD BEGINS WITH A 4 LETTER IDENTIFIER IN COL I - 4 XSCO0230
C FOLLOWED BY AS MANY (REAL) FIELDS AS NEEDED, 6 COL PER XSCO0240
C FIELD BEGINNING IN COL 11, WITH A BLANK BETWEEN EACH SUBSEQUENT XSCOO2O0
C FIELD. THE CARDS ARE NOT ORDER DEPENDENT. XSCO0260
C IF GEOMET OPTION IS BEING USED, THEN ONLY THE IDENTIFIER HORZ,
C SLNH, OR SLNS IS TO BE RFAD IN (NO ADDITIONAL PARAMETERS NEEDED).
C FOG FOG TYPE, RAIN RATE (MM/HP): RAIN RATE ONLY NEEDED XSCO0270
C WHEN FOG TYPE=4. XSCO0280
C HORZ HORDIS CKM) :HORIZONTAL PATH CALCULATION XSCO0300
C SLNH HORDIS (KM), ANGLE (DEGREES): SLANT PATH CALCULATION XSCO0310
C SLNS SLTDIS (KM), ANGLE (DEGREES): SLANT PATH CALCULATION XSCO0320
C PLOT WRITE SLANT PATH EXTINCTION, AT INPUT WAVELENGTH, AND
C ALTITUDE TO NPLOTU (SEE COMMON BLOCK IOUNIT): THE
C FIRST RECORD WILL BE THE NUMBER OF POINTS TO BE WRITTEN.
C FORMATS RECORD I (I5), SUBSEQUENT RECORDS (2(EIO.4,iX))
C GO SIGNIFIES TO BEGIN EXECUTION, NO MORE INPUT FOR XSCO0330
C THIS CALL. NOTE THAT IF A DATA CARD IS NOT READ XSC00340
C THEN ANY VALUES ESTABLISHED FROM PREVIOUS CALLS XSCO0350
C TO THE MODULE ARE STILL IN EFFECT, XSCO0360
C ALL THE FOLLOWING FOG TYPES ARE RELEVANT TO HORIZONTAL PATHS,
C BUT ONLY FOG TYPES 1, 2, OR 3 ARE ALLOWED FOR SLANT PATH CALCULATIONS
C FOG TYPEI . FOR MARITIME ARTIC XSCO0380
C =2. FOR MARITIME POLAR XSCOO39O
C =3. FOR CONTINENTAL POLAR 'SCO0400
C =4. FOR RAIN XSCO04I0
C =5. FOR SNOW XSC00420
C HORDIS - HORZONTAL DISTANCE IN KM. XSC00430
C SLTDIS - SLANT PATH DISTANCE IN KM. XSC00440
C ANG= LOOK ANGLE FROM HORIZONTAL IN DEGREES XSCO00450
C N.B. ONE OF THE FOLLOWING COMBINATIONS MUST BE SUPPLIED XSC00460
C FOR SLANT PATH CALCULATIONS. XSCO047O
C HORDIS AND ANG ** OR ** SLTDIS AND ANG XSCO0480

XSCO 0490
C OUTPUT XSCoo500
C TRANSMISSION AT APPROPRIATE WAVELENGTH FOR SLANT OR HORIZONTAL PATHXSCO0510
C XSCO0520

COMMON /CONST/PI P12,PIRAD,TWOPITORRMB,CDEGK XSCO0530
COMMON /IOUNIT/16IN, IOOUTIPHFUN,LOUNITNDIRTU,NCLIMT,KSTOR,NPLOTUXSCO0540
COMMON /GEOMET/PTS(15),IGEOSW XSCO0550
DIMENSION TYPE(6),DAT(6) XSCO0560
LOGICAL NOLO XSCO057O
DATA TYPE /4HFOG ,4HHORZ 4HSLNH 4HSLNS,4HPLOT,4HGO / XSCO0580
DATA AOAl,A2 NPLT/0.142,0.1476,-0.0017,O/ XSCO0590

C USE VIS-8., 6 R 89. AS AN INDICATOR THAT XSCALE HAS BEEN CALLED XSC00600
C AS A SUBROUTINE FROM OTHER PROGRAMS - NOT EOMAIN! XSCO0610

IF (VIS.LT.B?.9.OR.VIS.GT.S.D) GO TO 8 XSCO0620
ANG=ANGLE XSC00630

C FIND ELEVATION ANGLE FROM ZENITH ANGLE IN SPOT AND LOWTRAN XSCO0640
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IF (VIS.CT.S?.9.AND.VIS.LT.SS.1) ANG>90.-ANCLE XCO5
IF (VIS.CT.87.9.AND.VIS.LT.88.1.AND.ANGLE.GT.90.) ANG-ANGLE-SO, XSCOO06(ld
HORDIS=0. XSCO067u
SLTDIS-0. X5c006a0
HOLO=.FwLSE. XSC06950

C ISL=O-HORIZONTAL: ISLI CT 0 =SLANT. xSC 00700
IF (ISLT.EQ.0.) HORDIS=RAHGE XSC pcC'T1 0
IF (ISLT.EQ.0) ISLANT=0 S C 07(120c
IF (ISLT.CT.0) SLTDISsRANCE x9C00j730
IF (ISLT.GT.0) ISLANT=1 XSCOO74 0
GO TO 6 XSC.007 0

S9 CONTINUE XS C) 07 60
NOLO=.TRUE. XSC0077O
DO 9 I=1,3 XSC 00790
READ (IOIN,500) (DAT(J),J=1,5) XSCOO790
IF CDATC1).EQ.TYPEC1)) GO TO XSCOOSoo
IF 'DAT(1).EQ.TYPE(2)) GO TO 2 xScOOS1 0
IF CDAT(1).EQ.TYPEC3)) GO TO 3 XSCOO8 0
IF <DAT~i).EQ.TYPE(4)) GO TO 4 XSC00830
IF CDAT(1),EQ.TYPE(5)) GO TO 5
IF (DAT(it.EQ.TYPE(6)) GO TO 6 XSCOO840

C ERROR CHECK XSCOOSS0
CO TO 7 XSCOO86O

C ADVERSE WEATHER INDICATOR AND OPTIONAL RAIN RATE: XSCO'38?0
i I FOG = I FIXrDA T( 2 XSC:(0080c

RNRT=DAT( 3) XSCOOS90
GO TO 9 xscoOSOO

C HORIZONTAL DISTANCE FOR HORIZONTAL PATH CALC. XSCOO91O
2 NORDIS-DAT(2) XSCof00920

ISLANT=0 X8C00930
GO TO 9 XSC 00940

C HORIZONTAL DISTANCE AND ANGLE FOR SLANT PATH CALC. XSC0O950
3 HORDIS=DAT(2> XSOS96O

ANG=DAT( 3) XSC 009? 0
ISLANT=t XSC0OS&0
GO TO 9 XSCO 0990

C SLANT DISTANCE AND ANGLE FOR SLANT PATH CALC. XSC(IiOOO
4 SLTDISrDATC2) XSCOI 010

ANG=DAT( 3) XSCOI 020
ISLANT= w XSCO1 030
GO TO 9

C SET PLOT FLAG
5 NPLThI
9 CONTINUE XSCOI1040
6 CONTINUE XSCO1 050

IF (HOLD) WRITE CIOOUT.600) XSC.011060
IF(IGEOSW.NE.1)GO TO 88 XSCOJ 070
HORD IS-SGRT<( PTS( 1)-PTS 4>)*)*2+( PTS ? -PTS(5) )**2) XSCO 080o
SLTD IS-SQRT( HORD IS**2tC PTS 3 )-PTS( 6' **2, XsCOio 090
ANG=ACCSc HORDIS/SLTDIS )/PIRAD XSCO1I 00

88 CONTINUE XSCO1 110
C WAVELENGTH ERROR CHECK XSCO1 120

IF (WAVE.GT..4.AND,WAVE.LE.2,).OR.CWAVE.GE,3,.AND.WAVE.LE.5.) XSCOV 30
f .OR.CWAVE.GE.8.AND.WAVE.LE.i2.05)) GO TOl10 XSCO 140
WRITE CIOOUT..1600) WAVE XSCOI 150
IERR=1 XSCO1 160
XSTRN=1. XSCOI 170
RETURN XSCO1 180

10 CONTINUE XSCOI 190
IF CNOLO.AND.IFOC.EQ.1) WRITE CIOOUT,SOO> XSCOI2I 0
IF CNOLO.AND.IFOG.EQ.2) WRITE CIOOLJT,900) XSCO1 220
IF CNOLO.AND.IFOG.EQ.3) WRITE CIOOUT,95O) XSCO1230
IF (NOLO.AND.IFOG.EQ.4) WRITE (IOOUT,1000) XSCO1240
IF CNOLO.AND.IFOG.EQ.5) WRITE CIOOUT,1100) XSCO1250
IF CISLANTGT.O) GO TO 11 XSCO1 200
IF (HOLD) WRITE CIOOUT,1200) XSCOI1260

11 IF (NOLO.AND.ISLAHT.GE.1) WRITE CIOOUT.,1400) WAVE XSCO1270
IF (ISLANT.GE.I .AND.(IFOGLE.O.OR.IFOG.GE.4)) WRITE (IOOUT,2100)
IF (ISLANT.GE.1 .AND.(IFOG.LE0OOR.IFOG.GE.4)) IFOC-1
EXTN-EXT55
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IF (ISLANT.GE.1.AND.WAVE.GE. .8> GO TO 101
12 IF CISLANT.GE.I ) CALL SLANTCEXTN,NORDIS,SLTDIS,ANG,AVEXS5,IERR, XSCOI2SO

I WAVE,NPLT) XSCOI1290
IF (IERR.EQ.l) XSTRN -t. XSC01300
IF (IERR.EO.D) RETURN X6Ccf1310
EXTN=EXTSS XSCO1 320
IF (ISLANT.GE.1) EXTN=AVEX5S XSCOI133u
XSP#ATH-HORDIS XSCOI1340
IF UISLANT.GE.1) XSPATH=SLTDIS XSCOI 350
IF (ISLANT.EQ.0) GO TO 10(0 XSCOI1360

C SLANT PATH EXTINCTION XSCOI S76
XSTRN =EXP( -XSPATH*EXTN) XSCOI 380
IF (NOLO) WRITE (IOOUT,1500) WAYE,EXTN,XSPATH,XSTRN,ANG XSC61390
RETURN4 XSCO1400

100 IF (IFOC.NE.4) GO TO 101 XSCOj14tQu
CRAIN - ALL WAVELENGTHS XSCQ142Q

IF cNOLO.AND.RNRT.LE.O.0) WRITE (IOOUT,550) XSC01430
IF (RNRT.LE.0.0) RNRT=1. XSC01440
RNEX<TNfA OtAI *RNRT+A2*RNRT**2 XSC0t45u
XSTRN 2EXP( -XSPATH*RNEXTN) XSC01460
IF (NOLO) WRITE (IOOUT..1550) RNRT,RNEXTN,XSPATH,XSTRN XSCO1470
RETURN XSCO1 480

101 IF <ABSUJAVE-1.6tLT..0iO GO TO 400 XSCOi149
IF (WPVE,CE.3..AND.WAVE.LE,5.) GO TI: 200 XSCOI 500
IF <WAYE.GE.8..AND.WAYE.LE.12.) GO TO 300 XSCOisI 0
XSTRN=EXP( -XSPATH*EXTN)
RETURN XSC0i520

200 CONTINUE XSCOI 530
C 3.0 TO 5.0 RANGE XSC0i540
C MA XSC0l550

IF (IFOG.EQ.1) EXTJS=10,*4eC0.0345+1,03*ALOGiO(EXTN)) XSCO1560
C MP XSCOISIO

IF (IFOG.EQ.2) EXTS5-IO,**(-0,38.l.32*ALOCIO(EXTN)> XSCOISGOo C XSCOI 590
IF (IFOC.EO.3) EXT3S=I0.**(-0,82+1.58*ALOGIO(EXTN)) XSCOI660
IFC IFOG .ME. 5) EXTN-EXT3S
IF (ISLANT.GE.D) GO TO 12

C SNOW X500161 0
IF (IFOC.EQ.5) EXT3S10,0**(1,O5*ALOCiO(EXTN)t,021) xscoi62O
XSTRN =EXP( -XSPATH*EXTS5) XSCO 1630
IF cHOLO) WRITE (IOOUT,1700) EXT35,XSPATH,XSTRN XSCO1640
RETURN XSC01650

300 CONTINUE XSCOI1660
C 8.0 TO 12.0 RANGE XSCOI1670
C MA XSCOjI680

IF CIFOG.EQ.1) EXTBI2sIO,**(-.45#1.I9*ALOGIO(EXTN)) XSCOI690
C MP XSCOI 700

IF (IFOG.EQ.2) EXTSW2=IO,**(-I,O1+1,5*ALOGiO(EXTN>) XSCO1710
C CP XSC01 720

IF (IFOG.EQ.3) EXTSI2IO0.**(-l.65.1.82*ALOGIO(EXTN)) XSCO1730
IF(IFOC.NE.5) EXTN=EXTS12
IF (ISLANT.GE.l) GO TO 12

C SNOW XSCOI740
IF (IFOG.EQ.5) EXTBI2=10,0**(,993*ALOGIO<EXTN)+,114) XSC01750
XSTRN =EXP( -XSPATH*EXTS812) XSCOI1?6u
IF (NOLO) WRITE <IOOUT,1800) EXTSI2,XSPATH,XSTRN XSCOI1770
RETURN XSCOI 180

400 CONTINUE XSC 01790
C 1.06 RANGE XSCOisoo
C MA, MP, AND CP XSCO1S1 0

EXT1O6-AMINI(1.**(-0.141.6*ALOGIO(EXTN)),EXTN)
EXTN=EXT 106
IF (ISLANT.GE.1) GO TO 12

C SNOW - ASSUME THAT THE EXTINCTION AT 1.06 IS THE SAME AS AT .55 UMXSCO187O
IF (IFOG.EQ.5) EXTiOS-EXTSS Xsc01880
XSTRN =EXP(-XSPATH*EXTI 06) X5C01890
IF (NOLO) WRITE CIOGUT,.1900) EXTIOG,XSPATH,XSTRN XSCD1900
RETURN X5C0191 0

7 WRITE (IOOUT,2000) <DAT<J),Jal,4) XS00i920
XSTRN-1 , XS001930
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IERR=c XSC01940
RETURN XSC01950 •

C XSC0i96L
500 FORMAT (A4,6X,5<F6.2,IX)) XSCOI970
550 FORMATCIHO,5OHXSCALE WARNING - RAIN RATE IS LE. 0.0, RAIN RATE , XSCO1980

+20HSET EQUAL TO I MM/HR,/) XSC01990
600 FORMAT (IH ,///,IX,50X,14HOPTIONS CHOSEN) XSC02000
800 FORMAT (IH ,50X,14HMAPITIME ARTIC) XSC02010
900 FORMAT (IH ,50X,14HMARITIME POLAR) XSC02020
950 FORMAT (IH ,50X,17HCONTINENTAL POLAR) Xsr,02030
1000 FORMAT (IH ,5OX,4HRAIN) Xs'02040
1100 FORMAT (IH ,50X,4HSNOW) XSC02050
1200 FORMAT (IH ,50X,15HHORIZONTAL PATH/) XSC02060
1400 FORMAT (IH ,50X,15HSLANT PATH FOR ,FS.3,8H MICRONS/) XSC02070
1500 FORMAT (1X,23X,20HSLANT EXTINCTION AT ,F5.2,SH MICRONS, XSC02030

1 4X,1IHDISTANCE ,12HTRANSMISSION,6X,SHANGLE/,lX,40X, XSC02090
2 26HKM**-i KM,/ XSC02100
3 IX,38X,F8.3,12X,FB.3,5X,ES.3,?X,F7.2) XSC02110

1550 FORMAT (lH ,20X,27HEXTINCTION FOR RAIN RATE OF,F5.2,6H MM/HR, XSC02120
1 5X,11HDISTANCE ,12HTRANSMISSION/,1X,40X, XSC02130
2 26NKM**-1 KM,/ XSC02140
3 ,X,38X,F8,3,12X,F8.3,SX,E9.3) XSC02150

1600 FORMAT (IH ,18H***** WAVELENGTH (,F9.3,10H) OUTSIDE XSC02160
I 10HALLOWABLE ,29HRANGE (1.06,3.0-50,8.0-12.0 XSC02170
2 31HMICRONS) - CONTROL RETURNED TO XSC021S0
3 17HMAIN FROM XSCALE.) XSC02190

1700 FORMAT (IH ,25X,37HEXTINCTION FROM 3.0 TO 5.0 MICRONS XSCO2200
1 INDISTANCE ,12HTRANSMISSION/,1X,40X, X5C02210
2 26HKM**-1 KM,/ XSC02220
3 ,iX,38X,F8.3, 13X,FS.3,5X,ES.3) XSC02230

1800 FORMAT (IH ,25X,3?EXTINCTION FROM 8.0 TO 12.0 MICRONS XSC02240
1 12H DISTANCE ,12HTRANSMISSION/,1X,40X, XSC02250
2 26HKM**-1 KM,/ XSC02260
3 1X,38X,FS.3 12XFS.3,5XE9.3) XSC02270

1900 FORMAT (IH ,25X,37HEXTINCTION AT 1.06 MICRONS XSC02280
1 11HDISTANCE J2HTRANSMISSION/,IX,40X, XSC02290
2 26HKM**-l KM,/ XSC02300
3 lX,38X,F8.3,12X,F8.3,5XE9.3) XSC02310

2000 FORMAT (IH ,44HUNKNOWN CARD TYPE, CONTROL RETURNED TO MAIN, XSCO2320
+13H FROM XSCALE,,/,IX,A4,6X,5(F6.2, IX)) XSC02330

2100 FORMAT(1H ,40HINCORRECT FOG TYPE FOR SUBROUTINE SLANT,,/,IX,
I 21HFOG TYPE CHANGED TO 1/)
END XSCO2340
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SUBROUTINE SLANT(EXT5S.HORDIS SLTDIS,ANG,AVEXS5,IERR,WAVE,NPLT) SLNT6OIO
COMMON /IOUNIT/IOIH IOOUT, IPI4LN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUSLNTOO2O
COMMON /CONST/PI ,PI ,PIRADTWOPI,TORRMB,CDEGK SLNTOO30

C ALL QUANTITIES IN THIS ROUTINE ARE FOR .55 UM SLNT0040
REAL KMTOM SLNTO05O

C kILOMETERS TO METERS SLNTOO6O
KMTOM=1 000. SLNT0O00
IERRsO SLNTC0680
TOL=. 0001 SLNT0O9O

100 IF '(HORDIS.LT.TOL.OR.ANG.LT.TOL) GO TO 200 SLNTOiOO0
C HORZONTnL DISTANCE AND ANGLE INPUT SLNTOI 10

VERDIS-HORDIS*TANC ANG*PIRAD) SLHTO12O
SLTDIS=SQRT( HORDIS**2.VEPDIS**2) SLNT0IJO
GO TO 300 SLNTOI140

200 IF (SLTDIS.LT.TOL.OR.AHC.LT.TOL) GO TO 500 SLr4TOiSO
C SLANT DISTANCE AND ANGLE INPUT SL14TOI 60

VEROIS=SLTDIS*SIN<ANG*PIRAD) SLNTOI WO
HORDlS=SORT( SLTDIS**2-VERDIS**2) SLNT0ISO

C CONVERT TO 20 METER INCREMENTS SLNTG19O
300 VERDIS-FLOAT(IFIX@VYERDXS.TOL )*KMTOM/20, >*20,/KMTOM SLNTO200
C LIMIT ON VERTICAL HEIGHT IS 500 METERS SLNTOj2I 0

IF (VERDIS*KMTOM.CT.500. ) VERDIS=,5 SLNTr;220
SD=SQRT( HORDIS**2.VERDIS*'2) SUIT 023u
IF(SDV'SLTDIS.GT.I .0I.OR.SDt'SLTDIS.LT. .99)WRITE(IOOUT,?00>SLTDIS,SDSLNT0240
SLTDIS=SD SLNTO250

C FIND NBR OF 20 METER INCREMENTS SLNTO260
ITOP=IFIX<(VERDIS.TOL).KMTOM/20.) SLNT0270
IF(ITOP.LT.I ) ITOPsi
VERDIS-FLOAT( ITOP >*20 ./KMTOM
EXTN=EXT55 SLNT02B0

C BEGIN TRAPEZODIAL INTEGRATION FOR TAU C OPTICAL DEPTH) SLNTO29u
TAU=EXTN'2, SLNT 0300

NPTS=ITOP.1
IF (NPLT.EQ.I) WRITE CNPLOTU,352) NPTS

352 FORMAT (15)
IF (NPLT.EO.1) WRITE (NPLOTU,351) EXTH,ALT,WAVE
DO 400 11l,ITOP SLNT031 0

C THESE FORMULAS ARE GOOD ONLY IN 2011 INCREMENTS SLNT0320
IF (EXTN.GE.7.0.AND.UAVE.LT.2. 0> EXTN- SLNT033O

I I 0.**<0.55.0.?2ALOGi 0<EXTN). SLNTO340
IF CEXTN.LT.7.0.AND.WAVE.LT.2. 0> EXTN- SLNT0350

I1l0.*.(0.,l.25*ALOGOCEXTN)> SLNTO36ti
IF (EXTNGE.3.3.AND.CWAVE.GE.3. 0.AND.WAVE.LT.5. 0)) EXTN= SLNT0370

1 10. **( 0.55+. ?2*ALOGI 0(EXTN)) SLNT0380
IF CEXTN.LT.3.3.AND.(WAVE.GE.3. 0.AND.LdAVE.LT.5. 0)> EXTN= ?LNT0390

I 10.**(0.31.2*ALOGOCEXTN)) SL14TO400
IF (EXTNSGE. I.?.AND.(WAVE.GE.8. 0.AND.WAVE.LT. 12.0)) EXTN= SLNTO41 0

i 10,**C0,50.?5*ALOGOCEXTH>) S'LNT0420
IF (EXTN.LT. 1.7.AND.(WAVE.GE.8.0.ANDWAVE.LT. 12.0)) EXTN= SLNT0430

I 10.**C0.441.2*ALOGIO(EXTH)) SLNTO440
ALT=FLOAT(I >*20,
IF (NPLT.EO.1> WRITE (NPLOTU,351) EXTN,ALT

351 FORMAT (3(E1O.4,1X))
400 TAU-TAU+EXTN SLNT0450

C FINISH TRAP INTEGRATION SLNT0460
TAU=(TAU-EXTNI'2. )*.02 SLNT64?0

C FIND AVERAGE EXTINCTION VALUE FOR SLANT PATH. SLNTO480
AVEX55=TAU/VERD IS SLNT0490
RETURN SLNT050O

500 WRITE CIOOUT,600) SLNTO5IO
IERR=1 SLHT0520
RETURN SLNTO530

C SLNT0540
600 FORMAT CIX,3HERROR - IMPROPER INPUT FOR SUBROUTINE SLNTOSSO

I34HSLAHTi TRANSMISSION SET EQUAL TO 1) SLHT0560
700 FORMAT (IN ISHUARNING FROM SLANT,/ IX 22HTNE VERTICAL DISTANCE ,SLNT0570

+3SHEXCEEDS tHE 500 METER UPPER LIMIt, 6 R , /JX,OHIS NOT AN SLNT0580
+2SHINTEGER MULTIPLE OF 20 METERS,/,1IX,2HSLANT DISTANCE CNH6ED FRSLNT059O
*OM ,F7.4,4H TO ,F7.4,3H KM/) SLNT0600
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END
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SUBROUTINE TURB(WAVE,IERR) TUFO0010
C CALCULATES TURBULENCE INDUCED POINTING JITTER AND POWER SPECTRUM TURO0020
C FOR LASER TARGET DESIGNATOR AND TERMINAL HOMING SEEKER TUR00036
C TUR00040
***************************************************************** TUR00050
C CALCULATION FOR THE DESIGNATOR PATH ARE PERFORMED EACH TURO0060
C TIME THIS ROUTINE IS REFERENCED. THE CALCULATIONS FOR THE TURO0007
C SEEKER PATHS ARE PERFORMED ONLY WHEN THE DATA CARDS DVRV, TURO0090
C CN2, OR V2 ARE INCLUDED IN THE INPUT SET. TURO0090
C THE INPUT IS CARD ORDER INDEPENDENT, WITH THE SINGLE TUROO100
C RESTRICTION THAT THE 'GO' CARD MUST BE THE LAST CARD TUROOlO
C OF THE DATA SET. TURO0120
C THE DATA IS COMPLETELY IDENTIFIED BY THE ID IN COLUMNS TURO0130
C 1-4 OF EACH CARD, FOLLOWED BY UP TO 7(REAL) FIELDS AS TURO0140
C NEEDED, WITH to COLUMNS PER FIELD BEGINNING IN COL, 11. TURO0150
C COMMENTS BELOW, TURO0160
C TUROOi?Q
C THE INPUT FORMAT IS A4,6X,7(EIO.4) TURO018O
C TUROO1O
C THE INPUT OF A CHI, CN2, Vi AND V2 TYPE DATA CARD IS TUR00200
C TERMINATED WHEN THE FIRST COEFFICIENT OF VALUE ZERO TURO0210
C IS ENCOUNTERED. THE REMAINING DATA COEFFICIENTS ON TURO0220
C THE CARD, IF ANY, ARE IGNORED. TUR00230
C TURO0240

C***********************************~**************~~* TUR 00250
C TURO026O
C THE FOLLOWING ARE REQUIRED RECORDS FOR AT THE FIRST INPUT SET. TURO0270
C TURO0280
C IDENT. VARS. DESCRIPTION TUR0O0290

-TURO0300
L TUROMO~t
C PARM TURO0320
c DIAM LASER TARGET DESIGNATOR APERTURE DIAMETER IN METERS TUR00330
C THET LASER BEAMSPREAD ANGLE IN RADIANS TURO0340
c TDOT LASER BEAM SLUE RATE IN RADIANS/SECOND TUR00350
c RANG DISTANCE FROM DESIGNATOR TO TARGET IN METERS TURO0R60
c TIME DURATION OF CALCULATIONS IN SECONDS TUR003?0
C M NO, OF FREQUENCIES FOR WHICH POINTING JITTER POWER TUROO38O
c SPECTRUM IS TO BE CALCULATED, IF M=O, THEN DEFAULT TURO0S90
C TO M=512. TURO0400
C ***RANG AND RiV ARE RECALCULATED IF IGEOSW-I TURO04I0
C TURO0420
C ***NI AND N2 ARE CALCULATED WITHIN THE ROUTINE. TUR0O0430
C TUR00440
C NI NO OF SEGMENTS IN DESIGNATOR PATH TURO0450
C H2 NO. OF SEGMENTS IN SEEKER TO TARGET PATH TIJRO0460
c TURO0470
C NI AND N2 ARE SET EQUAL TO THE INDEX OF THE LAST NON-ZERO TURO0490
C COEFFICIENT READ INTO CHI AND CH2 RESPECTIVELY. TUR00490
C TURO0500
C CNI TURO05i0
C IR2 STARTING INDEX VALUE OF CH<I1) TURO0520
C (CHI(1), I-IR2,1R2+5) TUR06530
C CNI(I) VALUES OF REFRACTIVE INDEX STRUCTURE CONSTANT TUR0O0540
C WITH ONE VALUE FOR EACH SEGMENT OF RANGE FROM LASER TURO0550
c DESIGNATOR TO TARGET (METERS**(-2/3)) TUROA560
C TUR0u57O
C Vi TURO058O
C IR2 STARTING INDEX VALUE OF VIii) TUR00590
C (VI(I), I=IR2 1R2 5) TURO0600
C VI(I) SET 6 F VALUES OF CROSSWIND VELOCITY TURO0610
C CORRESPONDING TO EACH SEGMENT OF RANGE FROM LASER TURO0620
C DESIGNATOR TO TARGET (M/SEC) TURO0630
C TURO0640
C DVRV TURO0650
C DIV DIAMETER OF SEEKER APERTURE IN METERS. TURO0660
C RIV SEEKER RANGE TO TARGET IN METERS, TURO0670
C TUR00690
C CN2 TUR0I690
C IR2 STARTING INDEX VALUE OF CN2(I) TURO0700
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c (CN2(I), I=IR2,IR2+5) TURO0;'I 0
C CN2(I) VALUES OF REFRACTIVE INDEX STRUCTURE TUROO7?O
C CONSTANT FOR EACH SEGMENT OF RANGE FROM TARGET TO TUPOOSi
C SEEKER (METERS**(-2/3)) TURO0740
C TURO0750
C V2 TURO0?60
C IR2 STARTING INDEX VALUE OF V2(I) TUR ..0775
C TUR'5076C
C V2(I) VALUES OF CROSSWIND VELOCITY FOR EACH SEGMENT TURO0790
C OF RANGE FROM TARGET TO SEEKER (M/SEC). TUROO00
C TUROOSI 6
C NPPS NONE PRINTS TABULAR VALUES OF POWER SPECTRUM VS FREQUENCY TUR0O820
C NPPJ NONE PRINTS TABULAR VALUES OF POINTING JITTER VS TIME TURA0630
C NPAL NONE PRINTS TABULAR VALUES OF BOTH POWER SPECTRUM (PS) TURO640
C AND POINTING JITTER (PJ). TUROO5O
C **IF THIS CARD IS MISSING NO TABLES WILL BE PRINTED (DEFAULT VALUE).TUROOG60

T TUROO7O
C THE FOLLOWING IDENT RECORD IS ALWAYS REQUIRED. TUROO880
c TUROOSSO
C GO SIGNIFIES TO BEGIN EXECUTION FOR THIS DATA SET. TURO0900
C AFTER EXECUTION, ANOTHER SET OF INPUTS MAY BE TURO09tO
C READ-IN FOLLOWED BY ANOTHER 'GO' CARD. TURO0920
C ANY VALUES ESTABLISHED FROM PREVIOUS INPUT SETS TURO0930
C TO THE ROUTINE ARE STILL IN EFFECT. THUS DATA TURO0940
C SUCH AS FROM CARD PARM NEED NOT BE READ AGAIN IF TURO095O
C THERE ARE TO BE NO CHANGES IN THE DATA ASSOCIATED TUR00960
C WITH THAT IDENTIFIER. TURO097O
C TURO0980C******************************************************************** TUR 00990

C ++ CALLED PROGRAMS ++ TUROlO00
C DESUB TUROI 010
C FALPH TUR01620
C FFT4 TUROl 0
C GAUSS TUR01 040
C MEANVR TUR0O 050
C RAND TURO? 060
C SPECT TUROI 070
C SPREAD TUR01 080
C THETO TURI 090
C+++....................................................++.... TUR01 t00

COMPLEX RAN TUROIiO
REAL LAMB TUROI120
REAL INR(7),IRiLABEL(II) TUROi140
LOGICAL SETUP TUR01150
COMMON /CONST/PIPI2,PIRAD,TWOPITORRMBCDEGK TUFOIi6O
COMMON /IOUNIT/IOIN,IOOUT,IPHFUNSLOUNITNDIRTU,NCLIMT,KSTORNPLOTUTUR01170

C THIS IS A COMPLEX NUMBER EACH NUMBER TAKES TWO WORDS TURO1iBO
COMMON /MO5/RAN(2048) TUR01190
COMMON /MOi/FRCIO25),CNi(20),Vi(20),FO(20>,RO(20) TUR0200
COMMON /LOWEX/PS(1025),V2(20),RR(10) TUR01210
DIMENSION CN2(20),PJCHAR<4),PSCHAR(4) TUR01220
COMMON /GEOMET/PTS(15),IGEOSW TUR01230
EXTERNAL DESUB, FALPH TURO1240
DATA SETUP/. TRUE./ TUR01250
DATA PJCHAR•PSCHAR /4HPJ (,4HRAD*,4H*2/S,4HEC) ,4HPS 4,4HRAD*, TURO1260
I 4H*2/H,4H2) /
DATA LABEL/4HGO ,4H ,4HPARM,4HCNI ,4HVI ,4HDVRV,4HCN2 , TUROf270
I 4HV2 ,4HNPPS,4HNPPJ,4HNPAL/ TUR01280

C TUR01290
NPRINTW0 TUR01300
LAMB-WAVE TUR0131 0

C SET THE SEED FOR THE RANDOM NUMBER GENERATOR TUR01320
C*** NOTE, THIS SEED IS APPROPRIATE FOR THE RANDOM NUMBER GENERATOR TUR01330
C*** USED AT THE ATMOSPHERIC SCIENCES LAB. USERS AT OTHER TUR01340
C*** INSTALLATIONS WILL NEED TO SUPPLY THEIR OWN RANDOM NUMBER TUR01350
C*** GENERATOR, TURO360

IF (.NOT.SETUP) GO TO 100 TURO1370
VARXa735.34829 TUR01380
VARX-RAND( VARX) TUR 01390
SETUP-. FALSE. TURC1400
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IOPT=, TUJR(i41 0
100 READ(IOIN..3000t) IRi,(INR(I), 11i,7) TURUI420

IR2-IFIX( INR( ) TUROI1430
IF(IRI.EQ,LABEL(l)) GO TO 180 TUR01440
IF(JRI.EQ.LABEL<3)) GO TO 110 TUR0I450
IF(IRI.EQ.LABEL(4)) GO TO 120 TURO 1460
IF(IRI.EQ.L(4BEL(5)) GO TO 130 TUR60470
IF<IRI.EQ.LABEL(6)) GO TO 140 TUROi48O
IF<IRi.EQ.LABEL(7)) GO TO 150 TUR01490
IF(IRI.EO.LABEL(S)) GO TO 160 TUR01500

c PRINTING OPTIONS TUR0i510
IF(IRI .EQLABEL<9)) NPRINT=l TUROI1520
IF~IRtEQ.LA8EL(i0)) NPRINT-2 TUROI1530
IF<IRI.EQ.LA8EL(11)) NPRINT-3 TUR01540
IF(NPRINTEQ.1.OR.NPRINTEQ.2OR .tPRINT.EQ,3) GO TO 100 TURC105
WRITE( IOOLIT,3001 ) IRI ,(INR I ), 1-1,7?) TUROI 560
GOTO 100 TUR01570

c TUROI1580
110 DIAM = INRUi) TUROISSO

THET = IHR(2) TUR 0 16(0
TDOT = INR(3> TUR06i 0
RANG = IHR(4) TUROI1620
TIME = INR(5) TUR0I630
M = IFIX( INR(6) TUJRO1640
IF(M .EQ. u) M 512 TUR~t4650
GOTO 100 TUR01660

c TUR0i676
120 DO 125 1=2,7 TUROI1680

IFINR(I).NE.0.0) GOTO 121 TUR01690
Ni =1R2-1 TUR0700
GOTO 100 TURO1?iiu

12l CNI(IR2)=INR(I) TUR01 720
IR2-IR2+1 TUROl 730
IF(IR2 .GT. 20) GOTO 126 TUR0 1740

125 CONTINUE TUROi 75u
126 IRiIR2-1 TUROi 760

Ni-MAXO<Ni,IFIX(IRi )) TUROi?7u
GOTO 100 TUR01 780

c TUR01790
130 DO 131 1-247 TUROI 800

VI( IR2) I N (1I) TUROI81 0
IR2-IR2+I TUR01820
IF(IR2 .GT. 20) GOTO 100 TUROI800

131 CONTINUE TUR0I 840
GOTO 100 TUROI 850

C T'1R031 860
140 IOPT =2 TUR0l 870

DIV =INR(l) TU1R01880
RiV =INR(2) TUR0I89u
GOTO 100 TUR01 900

C TUR01 910
t50 JOPT - 2 TUROI1920

DO 155 1-2,7 TUR0I930
IF(IMR(I).NE.0.0) GOTO 151 TUR01940
N2-IR2-1 TUROI95u
GOTO 100 TUIR01960

151 CN2<1R2:) - [NR(1) TUR01 970
IR2-IR2+I TUR01980
IF<1R2 .GT. 20) GOTO 156 TUR01990

15 CONTINUE TUR02000
156 IRiIR2-l TUR62O2O

N2mMAXO( N2, IFIX( IRM TR)02
GOTO 100 TUR02030

C TUR02040
160 IOPT = 2 TUR02050

DO 161 1-2,7 TUR 02060
V2(1R2) . INR(1) TURO2070
IR2=1R2+1 TUR 02080
XF<R2 .GT. 20) GOTO 100 TUR02090

161 CONTINUE TJR021 00
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00TO 1 00 TUPO2 i
C rTorw U

180 IF( IGEOSW.NE. I)GO TO I9O TURO2
RANG-SORT< (PTSC 7)-PTS(I) )**2+C PTS( B -PTS( 2 ))**2. TURK0214y

*( PTSS )-PTS< 3 ) )**2) Ttwn r.15 0
DISKTM=1000. 0 TURLK-+6e'
RANC=RANC*D ISKTM TLF :0 I, , f,
RI V=SQRT( (PTS( 4 -PTSC1) )**2.( PT S )-PTS(2 )**2,( PTS 6 )-PTS( ,3) )**2 )TURO12 1P
RiV=RIV*DISKTM TUU i 'J1*; 0

190 CONTINUE TURQ0220 c'
IF (LAMS.LE.14.)> GO TO 200 TUR6 2i 0
WRITE (IOOUT,2500) LAMB T UR (2
IERR=1 TUR02230
RETURN T UR 02240

200 WRITE UIOOUT,300' TUF:O -- (
IF CIOPT.EQ.2) WRITE CIOOUT,3200) TUR0260
WRITE CIOOUT..3300) LAMB,DIAM,THET TUR 0227'

C CHANGE WAVELENGTH TO METERS TU RC02280
LAMB=LAMB/.'1. E.6 T U R 2290
IF (IOPT.EO.2) WRITE (IOOUT,3400) DIV,RIV TUR02300
WRITE CIOOUT..3500) TDOT,RANG TURO231 0
WRITE CIOOUT.,3600) TIME TUR02320
WRITE CIOOUT..3?00) NI TUR02330
IF CIOPT.EQ.2) WRITE (IOOUT,3900) N2 TURO234 0
WRITE CIOOUT,3900) M TURO02350
WRITE CIOOUT,4000) TUR 02360
WRITE (IOOUT..4200) TURO2STO0
DO 400 I1I,NI TUR 02380
WRITE CIOOUT,4300) I,CNICI),VI(I) TUR0i239O

400 CONTINUE TUR02400
IF (IOPT.EQ.1) GO TO 600 TUR02-t Iwu
WRITE CIOOUT,4100) TUR 02420
WRITE <IOOUT 4200) TUR0243o-
DO 500 I=d1,Nk TUR02440)
WRITE CIOOUT..4300) ICN2CI),V2CI) TUR02450

500 CONTINUE TUR02460
C COMPUTATION OF TIME, FREQUENCY AND SPATIAL INCREMENTS TUR024L'

600 DELT-TIMlE/M TUR02480
DELF=I./TIME TUR024-0,
DELZ=RANG/-FLOAT( NI ) TUR 025 C
IF (N2.NE.O) DELIV-RIV/FLOATCN2) TUR02W u
MM=M+M TUR 02% -0
NI=M.I TURO.25i0
MMI=MMti TUR 02540u
NM2=MM+2 TUR02550
MSQ=SQRT( FLOAT( NM)) TURO 560
DO 700 1-2,N41 TJR& 5uf
FR( I )=( I-I )*DELF T UR 02 3

700 CONTINUE TUR02ei 90
R2-DIAN/THET T UR02'600
R=RANG.R2 TUR02'b1
DT=THET*RANG TUR02620
D2-DIAN+DT TURG"b3O

C COMPUTATION OF EFFECTIVE WIND VELOCITY, COHERENCE LENGTH AND TUIRO2640
C NORMALIZATION FREQUENCY FOR EACH SEGMENT OF PATH FROM LASER TUR.'2650
C DESIGNATOR TO TARGET TU R (26601

21-0.0 TURO2670
21 -DELZ/2, TURO2680
ROT-O. 0 TUR02690
DELO, 0 TURO2700
DO BOO I-I,NI TURO271O
ZI-ZI+Z1 TUR02720O
ZI-DELZ TUR 027310
VEI=V1C I )TDOT"'(ZI-R2) TUR0274 0
ROC I)s16.71*DELZ*CHI I ).( I.-ZI/RANG)**I .66667/LAMB*LANB) TURO2750
FO(lI)'.EI/(PI*02*ZI/R) TURO2760
ROT=ROT.RO( I) TURO2770
DEL-DEL.DELZ*CN1( I)*(RAHC-ZI )/RAHC TURn'2780
RO(I)aRO(I)**(-.6) TUR .2790

BOO CONTINUE TUR'' 800
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ROT=ROT**(-.6) TUR(261 0
CALL SPREADCDIAMROT LAtIB,THET,RANC,DRO, THETDL,DDL, THETI2,D12, TUFO.u2EI2O

IDTHET,D22) TURO2S3O
WRITE CIOOLIT,4500) R2 R TUR 02940
WRITE C IOOUT,4600) ROt,DRO,TNET,DT,THETDL,DDL,THETI2,D12,DTHET,D22TUR02950
WRITE CIOOUT,4700) TURO2860
DO 1000 I=1,NI UO17

1000 WRITE (IOOUT,4800) I,RO(I),FO(I) TUR02880
C COMPUTATION OF ANGLE OF ARRIVAL POWER SPECTRUM OF LASER DESIGNATOR TURO2BSO

F2=0. TUR 02900
P8(1 =0. TURO2SI 0
DO 1100 J-2,MI TUR 02920
F=FR( J) TUR02930
F 1=0. TUR02940
CALL SPECT(F,D2,N1,F1,LAM8) TUR 02950
PSC J)=F 1 TUR02960
IF (IOPT.EQ.i) PS(J)-Fi*(D2/DIAM)**2 TURO297O
F2=F2.PS<.j')*DELF TUR 02980

1100 CONTINUE TUR02990
IF (IOPTEQ.1) WRITE (IOOUT,4400) F2 TUR03000
F2SORT=SORTC F2) TUROJ3010
AJITT=F2SQRT*RANG TUR03020
IF (IOPT.EQ.1) WRITE (IOOUT,4900) F2SQRT,AJITT TURO3O3O
IF CIOPTEQ.1) GO TO 1500 TUR03040

C TURO305O
DTV=THET*RI V TUR0(306(i

C CONFUTATION OF EFFECTIVE WIND VELOCITY, COHERENCE LENGTH AND TURO00
C NORMALIZATION FREQUENCY FOR EACH SEGMENT OF PATH FROM TURO308O
C TARGET TO SEEKER TUR0309O

nI=o. TURO3i 0
ZI=DEL1V/2. TUR03120
ROT=0. 0U032
DO 1200 1-1,N2 TURO0i 30
ZI-ZI+Z1 TURO3I140
ZI=DELiV TUJRO315O
YEI=V2( I >TDOT*(RIV-ZI) TUR0316O
ROCI)=16.?1*DELIV*CN2<I)*(ZI/RIV)**i.66667/<LAMB*LAMS.) TURO3I76
ROT=ROT+ROC I) TUR0318O
RO( I)=ROU )**(-.6) TUR031930
FO I )=VEI/(PI*DIV*ZI/RIV> TUR03200

1200 CONTINUE TURO32I10
ROT=ROT**(- .6) TUR03220
CALL SPREAD( D22, ROT, LAMB,TNET, RIV, DRO, TNETDL,DDL, THETi2, Dl2,DTHET, TUR03230

1D22V) TUR03240
WRITE (IOOIJT,4550) TUR03250
WRITE C IOOUT,4600) ROT,DRO,THET,DTV,THETDL,DDL,THET12,D12,DTHET, TUR03260

ID22V T6R03270
WRITE (IOOLIT,4?00) TURO32SO
DO 1300 I-1,N2 TUR03290

1300 WRITE CIOOUT,4800) I,ROCI),FO(I) TUR03300
C COMPUTATION OF TURBULENCE INDUCED POINTING JITTER POWER SPECTRUM TUR03310
C FROM TARGET SPOT TO LASER SEEKER, COMPUTATION OF TOTAL POWER TUR03320
C SPECTRUM FROM LASER DESIGNATOR TO SEEKER AND POWER SPECTRUM VARIANCE TUR03370

CALL TNETO(THETAO,FALPN,CN2,DIV,R1V,N2> TUR 03340
F2=0. TUR03350
DO 1400 J=2,MI TUR 03360
F=FRC J) TIJR03370
FI=0. TUR033S0
CALL SPECT(F D1V,N2,FI,LAMB) TUR03390
PSC J)=P5( J)Sl/c 1.+C02/C(R1V*THETAO))**2) TURO3400
PS(J )-PS J )*( 02/DIV )**2 TUR03400
F2=F2.PS J )*DELF TUR03420

1400 CONTINUE TUR03430
WRITE (IOOUT 4400) F2 TUR 03440

1500 IF CNPRINT.E6.1.OR.NPRIHT.EQ.3) WRITE CIOOUT,5000) DELF TUR03450
FREQ=0,0 TUR03460
FINC=DELF*l 0,0 TUR 03470
IF (NPRINT.EQ.1.OR.NPRINT.EQ.3) WRITE CIOOUT,5600> TURO3480
IF CNPRINT.EO.1.OR.NPRINT.EQ.3) WRITE CIOOUT,5800) PSCHAR TUR03490
K=1 TUR03500
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L=10 TUR03-C
J600 IF (L.GT.MI) L=Mt TIRO . -

IF(NPRINT.EQ.I.ORNPRINT.EQ.3)WRITE (IOOUT,2800)FREQ,(PS<J),J=k,L)TUF O ,
FPEQ=FREQ+FINC TUR 03540
k=L+ 1 TUR035'0
L=K+9 TURO "
IF K.KLE.M1) GO TO 1600 TUJ:03
DO 2400 L=I,IODFT TUR
IF (L.EQI) WRITE (IOOUT,5100) TUR03550
IF (L.EQ.2) WRITE (IOOUT,5200) TUR03600

C GENERATION OF RANDOM SEQUENCE HAVING SAME POWER SPECTRUM VARIANCE TUR0361(,
C AS INDUCED BY TURBULANCE. ADD SYMMETRIC TERMS FOR NEGATIVE TUR03620
C FREQUENCIES, COMPUTE MEAN AND VARIANCE OF RANDOM ARRAY TUR03630

RAN( I )=< 0. ,0. ) TUR03640
DO 1700 I=2,MI TUR03650O
MMM=MM2-1 TUR03660

C GENERATE RANDOM NUMBER WITH ROUTINE GAUSS TURO3670
C NORMAL DISTRIBUTION TUR ii6 0
C MEAN = O.0 TUROSO
C STANDARD DEVIATION = 1,0 TUR0700
C REAL PART = RANDOM NUMBER TUR037i0
C IMAG PART = 0 TUR 0 720

RAN(I5=CMPLX(GAUSS(i2,0.0,i .0),.0.0>)*SQRT(PS(I),'DELT5 TUROQ373
RAN( MMM)-PAN( I) TURO N40

1700 CONTINUE TUR63750
C CALCULATE POWER OF 2 ,NPOW, FOR FFT4 SINCE ARRAY PASSED TO TURO3760c
C FFT4 MUST HAVE SIZE THAT IS A POWER OF 2. (NOTE Lt4(2)c0.693147.) TUR03770

NPOW=IFIX( ALOGCFLOAT(MM)) /0,693147) TURo3780
NMAX=2**NPOW TUR 037j0
IF (MM.EQ.NMAX) GO TO 1900 TURO800

C IF MM IS NOT A POWER OF 2 THEN RESET THE REST OF ARRAY RAN TURO'?1O
NPOW=NPOW+ i TUR033S: 0
ISTART=MM+I TUR03 0
NMAX=2 **NPOW TUR 03' 4v
DO 1800 I=ISTART,NMAX TUR0350
RAN( I )=( 0. 0, 0. 0) TUR03860

1800 CONTINUE TUR03870
C COMPUTE AND WRITE MEAN AND VARIANCE OF RANDOM ARRAY TUR03880
1900 WRITE <IOOUT,5300) TUR0389O

CALL MEANVR(1,M) TUR03900
C FAST FOURIER TRANSFORM RANDOM ARRAY TUR03910
C CDC ROUTINE CALL TUR03920
C CALL FFT(RAN,M',+t) TUR03930

CALL FFT4(<I.0,RANNPOWNMAX) TUR03940
DO 2100 I=I,MM TURC3950
RAN( I )=RAN( I )/MSQ TUR03960

2100 CONTINUE TUR13,70
C COMPUTE AND WRITE MEAN AND VARIANCE OF TIME SEQUENCE. TURO,2980

WRITE (IOOUT,5500) TUR0,99 0
CALL MEANVR(MIMM) TUR04000

C WRITE TRANSFORMED ARRAY VALUES CORRESPONDING TO TIME VALUES TUR04010
OF POINTING JITTER FOR ONE DIRECTION. TUR040:20

IF (NPRINT.EQ,2,OR,NPRINT.EQ.3) WRITE (IOOUT,5400) DELT TUR04030
DTIME=DELT TUR!4040
TINC=DELT*l 0.0 TUR04A50
IF (NPRINT.EQ,2,OR.NPRINTEQ,3) WRITE (IOOLUT,5?00) TUR0406,.
IF <NPRINT.EQ.2.OR,NPRINT.EQ.3) WRITE (IOOUT,5800) PJCHAR TURO4070
DO 2300 I1=MI,MM,10 TURO4080
DO 2200 I2=f,?O TUR04090
13=11+12-1 TUR041 00
RR( 12 )=REAL( RAN( 13)) TUR041 10

2200 CONTINUE TUR04120
IF(NPRItNT.EQ•2.0R.NPRINT.EQ.35WRITE< IOOUT,2800)DTIME, TUR04136

I (RR(I),I=1,10) TURO4140
DTIME=DTIME+TINC TUROt 7 40

2300 CONTINUE TUR0416 0
2400 CONTINUE TUR04170

C TUR 04 1 50
C TUR0419O
2500 FORMAT (1X,100<lH*),/,13H WAVELENGTH (,FiO.3,TH) GREAT, TURC4200
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i 40HER THAN 14 MICRONS: CONTROL RETURNED TO , TUP(42iO
2 21HMAIN FROM TURBULENCE.,/,IX,100(lH*)) TURu42C

2700 FORMAT (5F16.6) TUR0423C
2800 FORMAT (E1O.4,10E12.4) TURO424u
3000 FORMAT <A4,6X,7ElO.4) TURO425C0
3001 FORMAT<lHO,20X,45HTHE FOLLOWING ID-FIELD NOT RECOGNIZED BY TURB,/,TUR04260

1 IX,A4,6X,7ElO.4) TUR04270
3100 FORMAT (1H1,36H CALCULATION OF POWER SPECTRUM AND TUR04280

1 IIHTURBULENCE 29HINDUCED POINTING JITTER OF A TUR04290
2 23HLASER TARGET DESIGNATOR> TUR 04300

3200 FORMAT (IH+,IOIX,I0HAND SEEKER) TUR043iO
3300 FORMAT (IHO,41X,30HLASER WAVELENGTH (MICROMETERS),8X, TLUR04320

I F10.4,//,42X,26HDESIG. APERTURE DIAMETER ( TUP04330
2 7HMETERS),5XFIO.6,//,42X, 18HBEAMSPREAD ANGLE C TUR04340
3 8HRADIANS),12X,F10.6) TUR043V0

3400 FORMAT C1HO,41X,33HSEEKER APERTURE DIAMETER (METERS),5X, TUR04360
I FlO,6,//,42X,36HRANGE FROM TARGET TO SEEKER (METERS), TUR04370
2 2X,F10.2) TUR04480

3500 FORMAT (IHO,41X,24HBEAM SLUE RATE (RAD/SEC),I4X,F10,6, TUR04390
1 t/,42X,26HDESIGNATION RANGE <METERS),12X, TUR04400
2 F10,2) TUR04410

3600 FORMAT (iHO,41X,26HDURATION OF TEST (SECONDS),12X, TUR04420
I FI0.4) TUR04430

3700 FORMAT (IHO,41X,30HTOTAL DESIGNATOR PATH SEGMEHTS,ISX, TUR04440
1 13) TUR04450

3800 FORMAT (IHO,41X,26HTOTAL SEEKER PATH SEGMENTS,19X,13) TUR0446.0
3900 FORMAT (IHO,41X,27HTOTAL FREQUENCIES FOR WHICH,/..42X, TUR04470

1 22H POWER SPECTRUM IS TO,/,42X, TUR044SO
2 15H BE CALCULATED,27X..14) TUR044"A

4000 FORMAT (HO,///,26X,29H VALUES OF REFRACTIVE INDEX TUR04500
37HSTRUCTURE CONSTANT AND WIND SPEED IN TUR04510

2 15HDESIGNATOR PATH) TUR045%C0
4100 FORMAT (IHO,,//,26X,29H VALUES OF REFRACTIVE INDEX TUR04530

I 37HSTRUCTURE CONSTANT AND WIND SPEED IN TUR04540
2 IIHSEEKER PATH) TUR04550

4200 FORMAT (1HO 62X 5WCN**2,9X,9HWINDSPEED,16X,/,42X, TUR04560
I 11HSEGMENT NO.,5X,15H(METER**(-2/3)),3X, TUR04570
2 1CH(METER/SEC),//) TUR04580

4300 FORMAT (IH ,46X,I2,10X,E12.6,5X,F10.2) TUR04590
4400 FORMAT (1HO,//,36H THE VARIANCE OF THE POWER SPECTRUM TUP04600

1 3HIS ,E12.4) TUR04610
4500 FORMAT (IH1,//,56X,2OHDESIGNATOR TO TARGET,//,38X, TUR04620

I //,24X,41HVIRTUAL POINT SOURCE TO APERTURE DISTANCE, TUR04630
2 28X,F1O.5,SH (METERS),//,24X,22HDISTANCE FROM VIRTUAL TUR04640
3 22HPOINT SOURCE TO TARGET,25X,FlO.5,9H (METERS)) TUR04650

4550 FORMAT (H1,//,58X,16HTARGET TO SEEKER,//) 'IR04660
4600 FORMAT (1HO,23X,27HINTEGRATED COHERENCE LENGTH,42X,F10.6, Tb. 04670

1 9H (METERS),//,24X,36HDIAMETER/INTEGRATED COHERENCE LENGTHTUR04680
2 ,33X,FIO.6,//,24X,31HTRANSMITTER-INDUCED BEAM SPREAD TUR04690
3 13X,E12.5,10H (RADIANS),3X,F10.6,SH (METERS), TUR04700
4 //,24X,31HDIFFRACTION-LIMITED BEAM SPREAD,13X,EI2.5, TUR04710
5 1OH (RADIANS),3X,F10,6,9H (METERS),//,24X, TUR04720
6 38HDIFFRACTION AND TURBULENCE BEAM SPREAD,6X,E12.5, TUR04730
7 1OH (RADIANS),3X,F1O.6,9H (METERS),///,24X,6HTOTAL TUR04740
8 19HEFFECTIVE BEAM SIZE,19X,E12.5,10H (RADIANS),3X,FIO.6, TUR04750
9 9H <METERS),//) TUR04?60

4700 FORMAT (1HO,34X,1IHSEGMENT NO 9X,16HCOHERENCE LENGTH, TUR04770
1 5X,27H REFERENCE FREQUtNCY(HERTZ),//) TUR04780

4800 FORMAT (1W ,38X,I2,l0X,Fi6.6,10X,F16.6) TUR04790
4900 FORMAT (1HO,19H RMS SPOT JITTER = ,E10.4,1OH RAD, OR = TUR04800

S,E1O.4,7H METERS,/) TUR04810
5000 FORMAT (1Hl,1X,40X,31H CALCULATED POWER SPECTRUM VS. TUR04820

1 9HFREQUENCY,/,47X,16H AT INTERVALS OFF6.3,6H HERTZ) TUR04830
5100 FORMAT (1HO,37H OUTPUT FOR DESIGNATOR TO TARGET PATH) TUR04840
5200 FORMAT (1NO,33H OUTPUT FOR TARGET TO SEEKER PATH) TUR04850
5300 FORMAT (IHO,35X,35H MEAN AND VARIANCE OF RANDOM ARRAY TUR04S60

I ,TUR04S70
5400 FORMAT (1H1,49X,34HVALUES OF POINTING JITTER VS. TIME / TUR04880

I 52X,16H AT INTERVALS OF,FS.4,4H SEC) TUR04890
5500 FORMAT (1H0,/,/,35X,2BH MEAN AND VARIANCE OF TIME TUR04900

4t



GHSU~rCE?/>TUR049iG
5600 FORMAT (iH 1i0H BEGINNING,/,IOH FREQ (HZ)) TUR04926
5700 FORMAT (14 ,2X,5H TIME,/,2X,6H (SEC)) TUR 049-,,
5800 FORMAT (1H+,TI3,46IH-),IH ,4A4,55(IH-),/) TUR0494.i

RETURN TUR04956
END T UR (4 '06
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FUNCTION DESUB( X,DRO) D~O
C FUNCTION USED FOR INTECERATION F(X) DE600020

FACTR=3,44*(DRO*X)**1 .666667* I .-X**0.333333) DES6O03O
IF<FiACTR.LT.160.) CO TO 10 DE$00040
DESUB=O. DESOO050
GO TO 20 DES0O06O

to) AR<CCX=ATAN2( SORT 1. -X**2), X) DESuOO?0
DESUIB=X*CCARCCX-X*C I.-X**2)**,5)*EXP( -FACTR)) DESODOSO

20 RETURN DESOOO9u
END DESO0ti 0
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FUNCTION FALPH(XIQ FAL 0 0 Ll
IF (XII.GE. .5623) GO TO 100 FAL00.',:0
FALPH~i 0.66*<(XliI)**2) FAL0613
GO TO 900 FAL00045C

100 IF <Xlt.GE.i.0) GO TO 200 FAL00050
FALPH=4. 025*XlI-. 00659 FALOU06C
GO TO 900 FAL 000?;0

200 IF (XII.GE.1.778) GO TO 300 FAL0('0,:;'
FALPH=1 .8547*kIi+2. 164 FAL066090
GO TO) 900 FAL6tI 00

300 IF (liI.GE.3.162) GO TO 400 Fr4L00i i
FALPH= ,8475*Xli1+3,955 FALM001
GO TO 900 FALf)CI 3f

400 IF (Xli.GE.5.623) GO TO 500 FAL001 40
FALPH= .391*X11+5.397? FAp100150
GO TO 900 FA~L C00,160C

506 IF iXIl.GE.i0.) GO TO 600 FAL06i70
FAL0H=. 1814*XI 1+6.578 FALO0i8O
GO TO 900 FAL 0 0i 9-'0

600 IF (Xli.GT.31.62) GO TO 700 FAL 0 2 00
FALPH=. 0534*XI 1+7.95 FAL6021 0
GO TO 900 FAL 00220

7 d0 1IF rI t. GT .10 00. ) GO TO 800 FAL00230
FALPH-7, 8*( XII **.062' FAL 00240
GO TO 900 FAL00250

800 FALPH=11.97 FAL0026.0
900 RETURN FAL002?0

END FAL00280
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SUBROUTINE FFT4<SIGN,X,NPOW,NNAX) FFTi.001 0
C COOLEY-TUKEY METHOD OF FOURIER TRANSFORM FFTu0030C INCLUDES SINE COSINE COMPUTATION AND FFTO0040C REARRANGING DATA ACCORDING TO REVERSE BIT ADDRESSES FFTO0050C FFT00060C SIGN = FOURIER DIRECTION TRANSFORM FLAG FFT00070C -1. FOR DIRECT TRANSFORM, TO COEFFICIENTS FROM SERIES FFTO0080C 1. FOR INVERSE TRANSFORM, TO SERIES FROM COEFFICIENTS FFT00090C FFTO01 00C X = LOC. OF FOURIER TRANSFORM BLOCK FFTOOi10C FFTO0120
C NPOW - POWER OF 2 TO OBTAIN NMAX FFT00130C FFTOO'I40C NMAX = LENGTH OF BLOCK X FFTOOi50C FFT0016COMPLEX X,CXCS,HOLD,XA FFT0017DIMENSION CS(2),MSK(13) FFTO0180DIMENSION X(I) FFTO190

EQUIVALENCE ( CXCS, CS) FFT00200
ZZ=6.283185306*SIGN/FLOAT( NMAX) FFT00210MSK( I )=NHAXt2 FFT00220DO 0o i=2,NPOW FFT00230
MSK(I)=MSK(I-I)/2 FFTO0240I00 CONTINUE FFT00250NN=HMAX FFT00260
MM=2 FFT00270C LOOP OVER NPOW LAYERS FFT00280DO 800 LAYER=i,NPOW FFT00290
NN=NN/2 FFT00300NW=O FFT031 0DO 700 I=l,MM,2 FFT00320
II=NN*l FFT00330C CXCS = CEXP(2*PI*NW*SICN/NMAX) FFT00340W=FLOATCNW)*ZZ FFT0350
CS( I )=COS( W) FFT00360CSC 2 )=SIN< W5 FFT00370C COMPUTE ELEMENTS FOR BOTH HALFS OF EACH BLOCK FFT00380DO 200 J=1,NN FFT00390II=II+1 FFT00400
I J=I I-NN FFT00410
XA=CXCS*X( II) FFT00420X(II )=X( I J)-XA FFT00430X(I J)=X( I J)+XA FFT00440200 CONTINUE FFT00450C BUMP UP SERIES BY 2 r7T00460C COMPUTE REVERSE ADDRESS FFi00470
DO 400 LOC-2,NPOW FFT00480
LL-NW-MSK(LOC) FFT00490IF (LL) 500,600,300 FFT00500

300 NW=LL FFT00510
400 CONTINUE FFT00520500 NW-MSK(LOC)+NW FFT00530GO TO 700 FFT00540600 NW=MSK(LOC+t) FFT00550700 CONTINUE FFT00560

Mf=MM*2 FFT00570800 CONTINUE FFT00580C DO FINAL REARRANGEMENT FFT00590
NW= 0 FFT00600DO I600 I-1,NMAX FFT00610
NWI=NWe. FFTOC620HOLD=X(NI) FFT00630IF CNWi-I) 1100,1000,900 FFT00640900 X(NW1)X(I FFT006501000 X(I)=HOLD FFT00660C BUMP UP SERIES BY I FFT00670C COMPUTE REVERSE ADDRESS FFT006801100 DO 1300 LOC-1,HPOW FFT00690LL=NW-MSK( LOC) FFT00700
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IF (LL) 1400,.t500,1200 FFT0OO.''
1200 NW=LL FFT007."n
t300 CONTINUE FFTOG!K-
1460 HW=MSK(LOC)+NW FFT 007,40

GO TO 1600 FFT06756
1500 NW=MSK(L0C+l) FFT 0076 "
1600 CON4TINUE FFT Oe7

IF <SIGN) 1900,1900,1700 FFTfo'37,80
1700 PTS-NPIAX FFTOO790

DO 1800 I-1,NMAX FFTO0 .G 0
X( I )(( I )PfS FFT0031 0

1800 CONTINUE F FTO 0820
1960 RETURN FFT0 0830

END FF TOO 840
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FUNCTION GAUS(N,XGAR,SIGA) UMUO0Io
C GENERATE RANDOM NUMBERS WITH NORMAL DISTRIBUTION GAU00030
C MEAN = XBAR GAU00040
C STANDARD DEVIATION = SIGMA GAUO0050

DATA NN /0/ GAUO0060
IF (NH.GT.O) GO TO I GAUO0007
NN=t GAU01080
C-0. GAUO0090
CONTINUE GAUG0t0
X=0.0 GAUO0110
IF (C.EQO..0) C=735.34829 GAU00120
DO 100 J=1,N GAU00130
C=RAND(C) GAUO0140
X=X+C GAUOOI50

100 CONTINUE CAUO060
XN=N GAUOOI70
X=SQRT(12.0/XN)e(X-0.5*XN) GAUO019
GAUSS=SIGMA*X+XBAR GAUOO90
RETURN GAU00200
END GAUO210
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SUBROUTINE MEANVR(NI,N2) MEAO00
C MEAO00;'r
C COMPUTE AND WRITE MEAN AND VARIANCE OF COMPLEX ARRAY MEAOtO
C OVER SOME RANGE OF THE ARRAY. MEAOOC40
C MEA?005f
C + INPUT ++ MEAO.)06 ,
C MERO4 07
C NI = STARTING INDEX OF RANGE MEAO008(
C MEA00090
C N2 = EhDING INDEX OF RANGE MEAO000
U MEAO0IiO
C ++ COMMON ++ MEAO012Q
C MEAO0i30
C RAN = COMPLEX ARRAY CONTAINING DATA NEACC140
C MEAO t50
c ++ OUTPUT ++ MEA0160
C MEA070
C MEANt - MEAN OF REAL PART MEAO0i8
C MEAOOi9O
C MEAN2 - MEAN OF IMAGINARY PART MEA00200
C MEAO0210
C VARI = VARIANCE OF REAL PART MEAO0220
C MEAO0230
C VAR2 VARIANCE OF IMAGINARY PART MEAO0240
C HEA00250

COMPLEX RAN MEAO0260
REAL MEANt,MEAN2 MHE002?0

C THIS IS A COMPLEX NUMBER EACH NUMBER TAKES TWO WORDS MEAO0280
COMMON /MO5/RAN(2048) MEA0 290
COMMON /IOUNIT/IOIN, IOOUT,IPHFUN,LOUNIT,NDIRTUNCLIMT,KSTOR,NPLOTUMEA0O300
MEANi=0. MEAO03"0
MEAN2=0, MEA 00321
VAR1=O. MEAOO33:
VAR2=0, MEAO0340
DO 100 I=NI,N2 MEA00350
MEANItREAL(RAN( I ))+MEAN1 MEA00360
MEAN2-AIMAG RA( I) )+MEAN2 MEA00370
VARI=(REAL(RAN( I Y>n)e*2+VARI MEA00380
VAR2=# AIMAG(RAN( I '))**2+VAR2 MEA00390

100 CONTINUE MEA00400
MEAN1=MEANI/FLOAT(N2-NI) MEAO0410
MEAN2=MEAN2/FLOATN2-NI ) MEA00420
VARI=VARI/FLOAT(N2-NI) MEA0430
VAR2=VAR2/FLOAT(N2-NI) NEA0'440
WRITE (IOOUT,200) MEANI.,MEAN2 MEA00450
WRITE (IOOUT,300) VAR1,VAR2 MEACn460
RETURN MEA(V 14?0

C NEA;3CO
200 FORMAT <35X,20H MEAN OF REAL PART =,E12.5,10H, MEAN OF MEA0O4S0

1 I1HIMAG PART =,E12.5) MEAO050
300 FORMAT (35X,20H VAR. OF REAL PART =,E12.5,iOH, VAR. OF MEAO05IO

1 IIHIMAG PART =,E12.5) MEAO0520
END MEAO0530
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SUBROUTINE SPECT(F,D2.N,Fi,LAIB) SPEOOOI 0
C THIS ROUTINE GENERATES THE APPROXIMATE FUNCTION SPE00020
c G<ALPHA> (F/F<SUB 0,I>) SPE)2030
C USED IN THE POWER SPECTRUM OF ANGLE-OF-ARRIVAL EQUATION SPEO0O40

REAL LAMB SPEOOO5O
COMMON /MOI/FR(1025),CHft20),VI(20),FO(20),RO(20) SPE00060
FACT= 1. 32E-2*C LAMB/D2 )**2 SPE00070
FiuC, SPE0DOBO
DO 100 1-i N SPEOO09O
IF CF.LE..532*FOCI)) G-1 SPEO0i 00
IF CF.GT..332*FO(I)) G=li2-.361*FFOCI) SPEODI 10
IF (F.GE.3.10*FO(1)) G=01, SPEOO12O
Fi-FI+FAC-T*U(DQ.,RO I ))**5/4F*F*FO I )))**,33333*C SPEOOW3G

100 CONTINUE SPE0614O
RETURN SPEQ6l 50
END SPE00I 60
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SUBROUTINE SPREAD(DIAM,ROT,UAVE,THET,RANG,DRO,THETDL,DDL,THET2, SPROoOio
D12,DTNETSDTOT) SPROO02(

C SPROO03C
C COMPUTATION OF BEAM SPREAD ANGLE DUE TO DIFFRACTION AND DIFFRACTION SPROOO4O
C AND TURBULENCE AND SPOT DIAMETER ON TARGET (OR SEEKER). SPROOO5'
C SPRO016(1

DRO=DIAM~'ROT S PRO 0 C1
C DO 1/2 SIMPSON RULE INTEGRATION

VARk=u.0 f uR U 0c; 0
DELTAX=O. 01 SPRO0l 00
RDRO=DESUB( VARX, DRO )/2.0 SPRoOI IC'
DO 100 I=1,100 SPROO12O
VARX=VARX+DELTAX sPoo0 30
RDRO=RDRO.DESUBC VARXJ DRO) SPROOl 40

100 CONTINUE SPROO1 50
RDRO=( RDRO-DESUB( VARX, DRO >/'2.0 )*DELTAX S PR ('('60
RDRO=t 0/I(SQRTC5. 092958*(DRO)**2*RDRO)) SPROOI 70
THETDL=1 .128*WAVE/DXAM SFROO1 80
DDL=THETDL*RANG SPROQI90
MHET 12=TNETDL*DRO*RDPO SP RO0ft200
012=TNETI2*RANO SPROO2I 0
DTNET=SORT( THETI 2**2+THET**2) SPR00220
DTOT=DIAM+DTNET*PANC SPR 00230
RETURN SF RO00240
END SFROO25O
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SUBR~OUTINE THETO<THETAO,FALPH,C142,DIV,RIV,N2) THEOOOI
C +e+ CA~LLED FUNCTIONS ++ THE00020
C FALPH THE 0003

DIMENSION CN2(20) THE00040
COMMON /IOUNIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTUNCL.IMT,KSTOR,NPLOTUTHE0O~OO
DEL1V=RIV/FLOAT(N2) THE00060

C CALCULA~TE DIINF THE00070
Dl INF=O. THEGOO0i'
SI-DELIV/2. THE00690
S=o. THEOOI 00
DiV3=<DIV>*(-,3333; THE(OOi i
DO 100 I=I,N2 THEOOI120
5=5+51 THEQQ1 30
D1INF=DELIV*CH2(1)*<(S/RIV)**1.666?).D1INF THE00140
Si DELiY THE66i 5u

100 CONTINUE THE0i0l60
DIINF=0.5*t1 .97*DiV3*DINF THEOOi 70

C INITIAL ESTIMATE FOR THETAO THECID18u
C WRITE (IOOUT,500) OiINF THE0Oi9u

THETAO=1 E-4 THE00200
200 XI1-0. TH-E0021 u

DITHE=O, THE00220
S=o. THE 0023 u
SJ-DELIV/2. THE00240
DO 300 I=t,N2 THE00250
S=+S1 THE00260
X<II=HTO RVS/i THE00270
Dl THE-DELIV*CN2<1I)*(<S/RIV)**l .666' >*FALPH(XII )+DITHE THE00260
SI =DELIV THE60290

300 CONTINUE THE00300
Di THE=DITHE*DiV3 THE0031 u
IF '<ABS(DIINF-DITHE)/DtINF).LT. .001> GO TO 400 THE00320
THETAO=THETAQ*<1+. 5*( DlINF-DI THE >/Di INF) THE00330

C WRITE <IOOUT,500) THETAODITHE THE 00340
GO TO 200 THE00350

-400 CONTINUE THE00360
C WRITE UODOUT,500) DITHE THE00370

RETURN THEO0380
C THE00390

500 FORMAT (2EI6,S) THE00400
END THE0O4i u
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SUBROUTINE BASCAT<WAVEEXCOIERR)C$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ $$$$$$$$$$$$$$$$$$$ RA$ "
C SRSt J._,

C THIS VERSION OF BASCAT (20 SEP 81) DIFFERS FROM THE EOSAEL 80 8AS?( 4
C VERSION IN ITS INTERNAL PROGRAM STRUCTURE AND OUTPUT CAPABILITY. 6(A'*:T.
C INPUT FORMATTING HAS NOT BEEN CHANGED. BRIEFLY, THE INTERNAL
C STRUCTURAL CHANGES CONSIST OF THE FOLLOWING : 0.'L
C
C (A) SUBROUTINE THIT HAS BEEN ELIMINATED. THE FUNCTIONS WHICH
C IT ONCE PERFORMED HAVE BEEN CONSOLIDATED INTO SUBROUTINE
C START.
C (B) A NEW LIDAR BIASING ALGORITHM HAS BEEN INSERTED, ASO"i20
C (C) DIRECT BEAM (I.E., UNSCATTERED) COMPUTATIONS IN BASO00130
C SUBROUTINE START HAVE BEEN REVISED. BAsO014 C
C (D) SUBROUTINE CONY HAS BEEN MODIFIED SO THAT THE DIFFER- BSA 5i

ENCE OF TWO NUMBERS RETAINS MORE SIGNIFICANT DIGITS, BAS'0160
C (E) NUMERICAL CHECKS FOR IMPROPER ARGUMENTS OF FUNCTIONS BHStuO170
C <DIVISIONS, SQUARE ROOTS, LOGARITHMS, ETC.) HAVE BEEN BAcciO
C REVISED, BAS 0I90

C (F) ARGUMENT LISTS OF A FEW COMMON BLOCKS HAVE BEEN CHANGED, ASOA200
C (G) WRITE STATEMENTS FOR OUTPUTTING BASCAT RESULTS TO A USER- BAS[§6210
C DEFINED PLOT FILE (NPLOTU) HAVE BEEN INCLUDED. THESE STATE- BASu0220
C MENTS MUST BE UNCOMMENTED IN ORDER TO ACTIVATE THEM. BASu.0230

C BPOSuO2u
C THE BASCAT MODULE ALONE USES THE FOLLOWING SUBROUTINES; BA'uu
C SKWD - CONTAINS BACKWARD SCATTERING ALGORITHM BABOO270
C CONV - CONVOLVES IMPULSE RESPONSE WITH SQUARE PULSE ,
C ELM - DETERMINES BIASING DISTANCES u S -sj
C FIND - DETERMINES INTERPOLATED PHASE FUNCTION VALUE BLSO0u0
C FWRD - FIRST ORDER SCATTERING ALGORITHM S' -'0
C GAS - DETERMINES MONTE CARLO SCATTERING ANGLES FOR TRAVERSES SII
C GMAX - DETERMINES MAXIMUM OF AN INPUT ARRAY BASO033,
C MATRX - GENERATES ROTATION MATRICES BMSO0'4"
C ROTAT - ROTATES VECTORS FROM ONE COORDINATE SYSTEM TO ANOTHER BAS003O
C SMOOZ - DETERMINES START OF TRAILING ZEROS IN INPUT ARRAY SAS103:O
C START - INITIATES PHOTON TRAJECTORIES BASO1370
C TRAVRS - MOVES PHOTONS BETWEEN SCATTERING POINTS AND FINDS OB- BASO3380
C SERVED POWER CONTRIBUTIONS AT THOSE POINTS BAS00390
C USCA - SELECTS RANDOM ANGLES WEIGHTED BY PHASE FUNCTION BASOA40n
C BAS0U4i u
C TWO SUBROUTINES SHARED BY BASCAT WITH OTHER EOSAEL 80 MODULES 8ASO04 0
C ARE THE FOLLOWING : S043
C PFUNC - SELECTS AND RENORMALIZES PHASE FUNCTION DATA FROM L-S00440
C EOSAEL SO DATA BASE 6ASO a50
C RAND - RANDOM NUMBER GENERATOR (GENERATES UNIFORM DISTRIBUTION BAS. 1466
C OF RANDOM NUMBERS BETWEEN 0 AND 1) BAS "4UO
C BAS..,, O
C** NOTE** THE FOLLOWING ROUTINES UTILIZE THE RANDOM NUMBFR GENERATOR BAStO :(;
C WHICH IS INVOKED MS FUNCTION 'RAND(SEED) BASO05JO
C BAS 51 0
C (A) BKWD - 3 OCCURRENCES OF FUNCTION RAND BAS00520
C (B) FWRO - 2 OCCURRENCES BAS00530
C (C) GAS - 3 OCCURRENCES BASI0540
C (D) START - 2 OCCURRENCES
C (E) TRAYRS - 2 OCCURRENCES BAS00560
C BAS00570
C USERS OF OTHER (NON-HP) COMPUTER SYSTEMS MUST REPLACE BAS00580
C FUNCTION RAND(SEED) WITH A UNIFORM RANDOM NUMBER GENERATOR BAS00590
C WHICH WORKS FOR THEIR SYSTEMS. THE RANDOM NUMBER SEED IS BAS00600
C INITIALIZED IN SUBROUTINE BASCAT. THIS AND ALL SUBSEQUENT BASO0610
C VALUES OF THE RANDOM NUMBER SEED ARE PASSED VIA COMMON BAS0O620
C BLOCK "RNDM'. SHOULD THE RANDOM NUMBER SEED USED HERE BASO06O
C (735.34829) BE INAPPROPRIATE FOR THE USER'S SYSTEM, IT IS BAS0O06P
C SUGGESTED THAT THE INITIALIZATION USED BELOW (SEEDO= BASOO'j
C 735.34829) BE CHANGED TO AN APPROPRIATE VALUE. BAS00660
C BASO0670
C SUBSTANTIAL MODIFICATIONS HAVE BEEN MADE TO THE FOLLOWING BASO0680
C SUBROUTINES PRESENT IN EOSAEL 80 BASO0690
C CONV BASOc700
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C TRAVRS SAS607io
C START SAS"0720Cs*tt ssSStt*ssBsss$SASSsSt$S~*SSS~~sS Su 0730

COMMON/RNDM/SEED BAS00750
COMMON /GEOMET/PTS(15),IGEOSW BAS00760
COMMON/ALL/AT,BT,CT,BLIM BAS00770
COMMONVIOUNIT/IOIN,IOOUT,IPHFUN,LOUNIT NDIRTU,NCLIMT,KSTOR,NPLOTU BASO0780
COMMON /CONST/PI,PI2,PIRAD,TWOPI,TORRM6,CDEGK BASO0790
COMMON /MO5/VI,CI,SI,SA(3),EN(10,100),ENC(IO),ELMIN,DELD,DTOT, BASOOsO0

+NTMAX,NSCAM,KMAX,LMAX,LMMI BASO0810
COMMON /BASPOT/U(65),SUM(65),WVL(16),WVL,ALBED16),BS(16), BAS0020

+BE( 16 ),SINGWV,PF(65),LLMAX BASO0830
COMMON/FAHT/SD(3),UV,GAMMA,ELD(2),STH,FAC,ALIMTHV,TAI,EL(2), BAS00840

*ALB( 2 ), ZG, DMAX BAS 00850
COMMON/FGEL/XA(3), D, NSCA BASO0860
COMMON/FWD/AKM,R(3,3),AKSQ.XD(3),ASQ(3),RE(3,3),A(3> BASOOS20
COMMON/CONB/X( 100),Y( 100) BAS00880
COMMON/HIT/UDS,THSP,RSC3,3),XS(3),DSA,XV(3) BASO0890
DIMENSION NM(10),TPU(7)SS(3) BASO0900
DIMENSION IAL(7),DAT(?),IOR(1O) BAS00910
DATA IAL/2HPA ,2HSO ,2HDE ,2HCL ,2HGR ,2HPU ,2HGO / BASO0920
DATA IZERO/O/ BASO0930

C THIS SUBROUTINE CALCULATES STEADY STATE AND TIME-DEPENDENT DIRECT BA$00950
C AND MULTIPLY SCATTERED POWER INTO A DETECTOR BY AN ELLIPSOIDAL BAS0960
C AEROSOL CLOUD WITH GROUND PLANE, FOR A LASER SOURCE. THE DETECTORBASO0970
C AND SOURCE MAY HAVE ANY LOCATIONS, LOOK ANGLES, AND CONE OF VIEW/ BASO09SO
C BEAM SPREAD/WAVELENGTH. THE AEROSOL CLOUD MAY HAVE ANY ORIENTA-- BASO0990
C TION, SIZE, AND SCATTERING PHASE FUNCTION (ARBITRARY NORMALIZA- BAS0i00
C TION), IN A COORDINATE SYSTEM WITH ORIGIN AT THE CLOUD CENTER, BASOIO
C WITH Z-AXIS VERTICAL, X-AXIS EAST, AND Y-AXIS NORTH. THE GROUND BASO'020
C PLANE, ASSUMED AN ISOTROPIC REFLECTOR, MAY HAVE ANY ALBEDO, AND BASOI030
C MAY OR MAY NOT INTERSECT THE AEROSOL CLOUD. BASO1040
C BASO006

C * INPUT DATA CARDS ARE READ IN AN ORDER-INDEPENDENT MANNER, WITH BASO0076
C** A FOUR-LETTER IDENTIFIER IN COLUMNS 1-4 OF EACH RECORD. DATA BASQIOBO
C * ON EACH CARD IS READ IN UNDER THE FOLLOWING FORMAT : BSSOl090
C** A4,IX,?(E9.4,lX)), NOTE THAT INTEGER VARIABLES IN THE PROGRAM BASOIIO0
C** MUST BE INPUT AS REAL NUMBERS IN THIS INPUT SCHEME ... THEY ARE BASOII10
C** LHTER FIXED TO THE INTEGER TYPE. BASOI 20
C BASOl 130
c .........- BASOII40
C CARD IDENTIFIER PART BASO 150
C VARIABLES READ NI,N2,ITIME BASO1160
C N1=NUMBER OF PARTIAL OUTPUTS DESIRED, FOR A GIVEN RUN A^S01I70
C N2=NUMBER OF PHOTONS TO BE USED FOR EACH PARTIAL CALCULATION BA:.01I80
C BASO $90
C** NOTE ** FOR CERTAIN DETECTOR CONDITIONS, AND WITH NORMAL BIASING, BASOI200
C AS MANY AS 100,000 PHOTONS MAY BE NEEDED TO OVERCOME LARGE BASOI210
C STATISTICAL FLUCTUATIONS IN FIRST ORDER SCATTERING RETURNS, BAS01220
C SUCH CONDITIONS ARE DEFINED BY THE FOLLOWING CHARACTERISTICSBAS0 130
C (A) THE DETECTOR IS IN A MONOSTATIC LIDAR CONFIGURATION. BAS01240
C (B) THE DETECTOR IS WITHIN 10 METERS OF THE CLOUD (OR IS INSIDE BAS01250
C OF IT). BAS01260
C (C) THE CLOUD IS NOT OPTICALLY THICK ALONG THE LOOK DIRECTION CASOI270
C (OPTICAL DEPTHS LESS THAN 10). BASO2SO
C*** IN ORDER TO ATTAIN MORE RAPID CONVERGENCE OF FIRST ORDER RETURN BAS01290
C POWER UNDER THE ABOVE CONDITIONS A DIFFERENT BIASING SCHEME IS BAS01300
C USED. THE SPECIFIC CONDITIONS WHICH TRIGGER THIS ALTERNATE MODE BAS01310
C ARE THE FOLLOWING : BASOI320
C (A) THE DOT PRODUCT OF THE SOURCE APERTURE SURFACE NORMAL AND BAS01330
C THE DETECTOR APERTURE SURFACE NORMAL IS GREATER THAN 0.99, BAS01340
C (B) THE DISTANCE OF THE DETECTOR APERTURE FROM THE NEAREST BAS01350
C CLOUD SURFACE (AS SEEN ALONG THE DETECTOR NORMAL) IS LESS BAS01360
C THAN OR EQUAL TO 10 METERS (0.0$ KM). BAS01370
C (C) THE SEPARATION OF SOURCE AND DETECTOR APERTURE CENTERS IS BASOI380
C LESS THAN OR EQUAL TO $0 TIMES THE DETECTOR APERTURE BASOI390
C RADIUS. BASO1400

53



C*** THE MAIN DIFFERNCES WHICH WILL BE OBSERVED BETWEEN THE NORMAL AND BAS.01i4
c ALTERNATE BIASING MODES ARE THE FOLLOWING :BA-.1
0 (A) THE FIRST ORDER RETURN POWER IN THE EARLIEST TIME BOX WILL BAi O
C BE EXTREMELY STABLE IN THE ALTERNATE MODE. EA jO40
C (B) ONLY THE EARLIEST FIRST ORDER SCATTERING RESULTS WILL BE ASO-.10u
C STRONGLY AFFECTED, BASO 4i- '
C (C) LATER FIRST ORDER RETURNS AND ALL HIGHER ORDER RETURNS WILL ITO
C HAVE NEGLIGIBLY POORER CONVERGENCE, b -S1 4SO
C*** IN ORDER TO OBSERVE CONVERGENCE OF THE FIRST ORDER STEADY-STATE 4'U
C RETURN POWER TOWARD A STABLE VALUE, IT IS SUGGESTED THAT THE USER BA'7Oi500
C UTILIZE THE PARTIAL OUTPUT OPTION. AS AN EXAMPLE, IF 10,000 BA 01510
C PHOTONS ARE REQUIRED, SET N1=10 AND N2=1,000. THIS SELECTION WILL BASc01520
C RUN 10 X 1,000 = 10,000 PHOTONS AND WILL OUTPUT RETURN POWER BASC'1530
C RESULTS AFTER EACH BATCH OF 1,000 PHOTONS, BAt_.40
C BASvW 550
. ITIME=OVERALL RUN NUMBER FOR THIS SET OF PARAMETEPS. FOR EXAMPLEBASBII560

ITIME=1 MEANS THE FIRST RUN, ITIME=3 MEANS THAT THE RESULT$BAS>.1570
C OF THE TWO PREVIOUS RUNS WILL BE COMBINED WITH THIS 3RD RUNBAS01580
c ..... -B----i 590
C CARD IDENTIFIER SORC BAS .*6u0

VARIABLES REHD XS(i),XS<2),XS(3),THES,PHIS,ASMM BA' Oi~i 0
C (XS(K),K=1,3)=SOURCE XYZ COORDINATES<KM) BASO' .20

THES,PHIS=(POLAR,AZIMUTHAL)ANGLES(DEG) OF SOURCE BEAM AXIS BASoll30
C. ASMM=RADIUS OF SOURCE APERTURE(MM). THE SOURCE BEAM SPREAD ANGLEBASC640
C THSP" IS TAKEN BY THE PROGRAM AS THE DIFFRACTION LIMIT FOR ES0ii50
r-. THIS APERTURE, IF YOU SET ASMM=0,, THE PROGRAM PUTS THSP=0,BAS.1,660
C IF YOUR SOURCE PHOTONS WOULD NOT INTERSECT THE CLOUD OR THE BAS' 1670
C GROUND, THE SUBROUTINE NOTIFIES YOU, AND RETURNS, OASut680
C --------------------------------------------------------------------- -BAS0,
C CARD IDENTIFIER DETR BAl';:!-O70
C VARIABLES READ XD( ),XD(2),XD<3),THED,PHID,THEV,ACM AS0 1 7 0
C (XD(K),K=I,3)=DETECTOR XYZ COORDINATES(KM) BAS0172'
C THED,PHID-(POLAR,AZIMUTHAL)ANGLES(DEG) OF DETECTOR LOOK AXIS BASO'730
C THEV=DETECTOR CONE OF VIEW HALF-ANGLE(DEG) BAS ,740
C ACM=RADiUS OF DETECTOR DISK(CM) BAS ;3756,
C IF YOUR DETECTOR POINTS SKYWARD, OR IF NEITHER YOUR SOURCE NOR BASC760
C YOUR DETECTOR LOOK INTO THE CLOUD, THE SUBROUTINE NOTIFIES YOU, BAS0i770
C AND RETURNS. BAS0 1780
---- BASOi790

CARD IDENTIFIER CLDS BASCI 800
C VARIABLES READ A(1),A(2),A(3),THE,PHE,PSE,ISO BAS101810
C (A(K),K=1,3)=ELLIPSOIDAL CLOUD PRINCIPAL HALF-AXES<KM) BASO1820
C THE,PHE,PSE=ELLIPSOID EULER ANGLES(DEG), WHERE 'PHE" IS THE FIRSTqAS, 830
C ROTATION, ABOUT THE Z-AXIS, 'THE' IS THE NEXT, ABOUT THE NEW .S0840
C Y-AXIS, 'PSE' IS THE LAST, ABOUT THE NEW Z-AXIS. BASO 850
c ISO=AEROSOL IDENTIFICATION NUMBER, TO COMPARE WITH THE 'ID' BAS -80
C PARAMETER. BAS'." ":-0': BA;'C :+0
u CARD IDENTIFIER GRND BASI2I1
C VARIABLES READ ZG,ALBG BASI 00
C ZG=Z-COORDINATE OF GROUND PLANE(KM) BAS01910
C ALBG=GROUND PLANE REFLECTIVITY O.<ALBG<1. BAS,10920
C IF YOUR ZG IS SUCH THAT THE GROUND PLANE IS ENTIRELY ABOVE THE BAS01930
C CLOUD, THE SUBROUTINE INFORMS YOU. AND RETURNS. IF YOUR ZG IS BASGI940
C NEGATIVE, AND SO LARGE THAT NO GROUND REFLECTIONS WILL RETURN TO BASCI950
C THE DETECTOR WITHIN THE TIME LIMIT SET BY THE SUBROUTINE, THE SUB-BAS01960
C ROUTINE SETS ALBG=O. IF YOUR SOURCE IS BELOW THE GROUND PLANE, BAS01970
C THE SUBROUTINE PUTS THE SOURCE ON THE GROUND PLANE, AT YOUR XY BASO1990
C COORDINATES, AND NOTIFIES YOU. BAS01990
C ----------------------------------------------------------------- BAS02000
C CARD IDENTIFIER PULS BAS02010
C VARIABLES READ TPU(1),TPU(2) .... TPU(7) BAS02020
C (TPU(J),J=1,7)=SOURCE PULSE DURATIONS(USEC) BAS02030
C YOU CAN INPUT AS MANY AS SIX DIFFERENT PULSE LENGTHS, THE LAST BAS02040
C ENTRY MUST BE 8LANK(ZERO). THE SUBROUTINE CONVOLUTES THE MONTE BAS02050
C CARLO PROBABILITY PER UNIT TIME DATA WITH EACH OF THESE SQUARE BASC,2060
C PULSES, AND, FOR EACH PULSE, WRITES THE TIME-DEPENDENT POWER TO BASO2070
C THE DETECTOR, FOR UNIT SOURCE PULSE POWER, FOR EACH SIGNIFICANT BAS0080
C ORDER OF MULTIPLE SCATTERING, AND FOR THE TOTAL OF ALL ORDERS. BAS02090
C ----------------------------------------------------------------------- BAS010O
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C CA~RD IDENTIFIER GO BAS62 1 (6
C VARIABLES READ HONE BA~ ' i2126
C RUN TERMINATION CARD (MUST BE LAST CARD READ). BA 02130
C---------------------------------------------------------------------------- BAS02140

IERR-'O BAS021 50
C BAS02I 60
C*** THE FOLLOWING STATEMENT MAY NEED TO BE CHANGED OR ELIMINATED BAS02170
C*** FOR USE ON NON-HP1000 COMPUTERS. BAS0218Q
C BAS02190

SEEDO=735 .34829 BAS 02200
NDIM~io uu BA I ,02 1 0
NDI=NDIM-1 BASO 220
DTAUM=0 .2 8A s02 3 0
GAMMA=EXCO BAS 0 240i
SINGWV=iJAVE 6ASO2=

C B A S (22 60
C** INPUT DATA INITIALIZATIONS, SAGO2270

BASu2280
iFrIZERO.NE.05 GO TO 600 BAS02290

Nf~ffBAS 02300
N2=0: BAS64231 0
ITIME=0 BASO02320
Isl= 0 BASO 336
DO 599 LL=l,3 B AS 034 0
XS<LL )=0. BASO2350
XD( LL )=0. BAS 02360
ArLL)=O, BAS02370
TPU( LL )=0, BAS 0 2 3 8(

599 TPU<LL+3)=C0. BAS6239 0
TPU( 7 )0. BAS 02400
THES=u, BSO '4 tO
PHIS=ii, BAS6242A
A,rlMm BAS 02430
THED=u. BASO02440
PHIv u. BAS 02450
THEV=O, BAS 02460
ALP1-U. BAS02476
THE=O, BASO 2480
PtiE=0. BAS02490
PSE=O. BAS 02500
ZG=O. BSq-0u,51 6
ALBG=0. SAS0.4520
LL MMX=65 8B u62530
IZERO=1 BAS u.2540

600 CONTINUE BASu2.550
C BAS0.ti2560
C*** READ BASCAT DATA SET RECORDS UNDER CARD-INDEPENDENT FORMAT IA-0
C BAS OLs j0

DO 700 K=1,7 BAS02590
READ( 1I1-,610) IA, Ifl,(DAT( I), 1=1,7) BAS0Q2600

610 FORPIAT<2A2, 1X,7(E9,4, iX)) BAS0261 0
DO 615 JJ=t,S BAS02620
IF(IA.NE.IAL<JJ)) GO TO 615 BAS02630
INOPT=JJ BASO02640
IF(INOPT.EQ,7) GO TO 701 BASO 650

GO TO 620 BAS02660
61S CONTINUE BAS02670

IF<(KEQ.7).AND.<JJ.EQ.8)) GO TO 697 BAS02680
GO TO 695 BAS02690

620 CONTINUE BAS02700
GO TO (621,622,623,624,625,626),IHOPT BAS02?1 0

621 NI-IFIX(DAT(1)) BAS02720
N2-IFIX(DAT(2)) BAS02730
ITIME-IFIX(DAT( 3)) BAS02740
GO TO 700 BAS02750

622 XS I )=DAT~ 1) BAS02760
XS<2)=DAT(2) 8AS02770
XS( 3)-DAT( 3) BAS02790
THES-DAT( 4) BASc;2790
PHIS=DAT<5) BAS 02800
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HSMM=DMT( 6) BASO2SI10
GO TO 700 BS22

6 23 XD( I )=DMT( I )BA 23.
XD( 2 )=[)AT( 2 ) BAS (1284 0
XD( 3 )=DMT( 3. BAS302650
THED=DATC 4) BAS 0286e~s0
PNID=DAT<5) 2 AS-00:S7
THEY DAT( 6) BA'Sc 2:-:s 8c

Cu Tu 700 BS09'
624 Ar1 )DneU)J BA'S0 29i1 0

Ac.2 DpTc2)BS(20

THE=EbAT(4 B303 0
PHE DpTr BRSO29S
PSt D~ivb' BAS 02960

IFu II'( DAT(?) SASu2*;97O

b25 Zu-DATQ I A 302990
ALBC=DAT(2) BASOS 000
CO TO 700! BASO3i06

626 CONTINUE BASO302O
DO 627 4N=I,7 8 AS 0--0 3 0

6-27 TFU(NN)=DATCNN) BAS03040
CGO TO 700 BAS03050

c BAS 03060
C:*** ERROR RETURNS BAS030?O
c B A' 0O 7 0 f

693 CONTINUE b AS0 0r,9 0
WRITE( IOOUT,696') BAS03I 00

696 FORMAT(1HO.20X,89H***BASCAT ERROR*** INPUT CARD DETECTED WHICH DOEBASO31.0
+S NOT MATCH ANY CORPECT INPUT IDENTIFIERS S AS0312
IERR=t BASO0i Jo
CO TO 777 BA 303140

69? CONTINUE BAS031 50
WRITE(IOOUT 698) BASO316O

699 FORMAT(1H0,H0X,66H*.*BASCAT ERROR*** TOO MANY INPUT CARDS OR GO SEBAS031?0
+NTIHEL NOT PRESENT /)BASO03180

700 CONTINUE BASO03190
701 CONTINUE BAS03200

C*** GEOMETRICAL OPTION DATA TRANSFER BA 303 2I(1z
C BAS 0323(1f

IF(IGEOSW.NE.I) CO TO Ili BA303240
DO 110 1=1,3 B335
XS I )=PTS( 1+6)-PTS( 1+12) 8AS03,260

110 XD(I)=PTSCIt3)-PTS(I.12) BAS032,"70
IIl CONTINUE BAS

C B AS 0 329 vc
C** GENERATE INTERPOLATED, REHORMALIZED PHASE FUNCTION BASOJ3C0
C BASC1J31 0

CALL PFUNC( ISO) BASa33320
IP<GAMMA.EQ,0.0) GAMMA=BE(1 ) BAS03330
ALBEDO=ALBED( I) BAS 03340
REWIND IPHFUNBASO35(
ALB( 1)-ALBEDO B ASO03361
ALB( 2 )ALBG BA SO3370

C BASO3380
C*** DETERMINE POWER OF 2 <KMAX) CORRESPONDING TO NUMBER OF PHASE BASO3390
C:*** FUNCTION VALUES PRESENT, BAS03400
C BASO.341 0

LMAX=LLMAX BAS303420
LMM1 =LMAX-1 BAS03430
KMA4X=IFIX<ALOC(FLOATCLNMI ))/O,69314?) BAS03440

C B AS (3451

C*** CC - SPEED OF LIGHT (KM/MICROSECOND) BAS 03460
c BASO6h47 0

CC=0 .3 BASO01480
THV=P 2RAD*THEV B ASO33490
IF(THV.LE.I.E-30) THV2O. BASC'--500

56



UV=COS( THV 8A50331 0
C BAc03520
C*** SET RANDOM NUMBER SEED BAD0353O
C BAS03540

SEED=<2*ITIME-i )*SEEDO BAS03550
AKM=ACM*I .E-5 BAS03560
AKSQ=AKM**2 BAS (3570

C BAS03590
C*** SET MINIMUM DISTANCE ALIM (AND ITS SQUARE BLIM) SEPARATING BAS03590
C*** THE DETECTOR DISK AND A PHOTON SCATTERING POINT. BAS03600
C BAS0361 0

ALIM=AKM*1 0. BAS03620
BLIM=ALIM**2 BAS03630
FAC=THV*AKSQ)8, BAS03640
BT=,61*WAVE*I.E-3 BAS03650
THSP=O, BAS03660

C BAS03670
C*** DETERMINE DIFFRACTION-LIMITED SOURCE BEAMSPREAD BAS03680
C BAS 03690

IF( ASMM GT,0. )THSP=BT/ASMM BAS03700
C BAS0371i 0
C*** GENERATE ROTATION MATRIX RE( ) FOR CONVERSION FROM STANDARD BAS03720
C*** FRAME OF REFERENCE TO CLOUD FRAME OF REFERENCE BAS03730
C BAS03740

CALL MATRX(THE,PHE,SS,R) BAS03750
AT=P IRAD*PSE BAS03760
IF(AT.LE.i.E-30) AT=O. BAS03770
DO 1 I=1,3 BAS037O
DO I =1,3 BAS03790

I RS(I,J)=O. BAS038O0
RS( 1,1)-COS(AT) BAS03810
RS(1,2)=SIN(AT) BAS03820
RS(2,1 )=-RS(I,2) BAS038S0
RSC2,2)=RS(1,1) BA503840
RS<3,3)=I. BASO3850
DO 2 I=1,3 BAS03860
DO 2 J=1,3 BAS03870
RE( I, J)=O BAS03880
DO 2 K=1,3 BAS03890

2 RE( I, J)=RE( I ,J)+RS( I ,K )*R(K, 4) BAS03900
C BAS03910
C*** GENERATE ROTATION MATRIX RS( ) FOR CONVERSION FROM SOURCE BAS03920
C*** CONE FRAME OF REFERENCE TO STANDARD FRAME OF REFERENCE BAS03930
C BAS03940

CALL MATRX(THES,PHIS,SS,RS) BAS03950
C 9AS03960
C*** ECHO INPUT PARAMETERS qAS03970
C BHS03980

WRITE (IOOUT,6800) BASe03990
WRITE (IOOUT,4800) BAS04000
WRITE (IOOUT,4900) BAS040O0
WRITE CIOOUT,5000) BAS04020
WRITE CIOOUT,4800) BAS04030
WRITE (IOOUT,4700) BAS04040
WRITE CIOOUT,5100) BAS4050
IF (ISO.EO.0) WRITE (IOOUT,5200) BAS04060
IF (ISO.Eg.l) WRITE (IOOUT,5201) BAS04070
IF (ISOEQ.2) WRITE (IOOUT,5202) BAS04080
IF (ISO.EQ.3) WRITE CIOOUT,5203) BAS04090
IF (ISO,EQ,4) WRITE (IOOUT,5204) BA504100
IF (ISO.EQ.5) WRITE (IOOUT,5205) BAS04110
IF (ISO.EQ.6) WRITE (IOOUT,5206) BAS04120
IF (ISO.EO.7) WRITE (IOOUT,5207) BAS04130
IF (ISO.EO.8) WRITE (IOOUT,5208) BAS04140
IF (ISO.EO.9) WRITE (IOOUT,5209) BAS04150
IF (ISO.EQIO) WRITE (IOOUT,5210) BAS04160
IF (ISO.EQ.11) WRITE (IOOUT,5211) BAS04170
IF (ISO.EQ.12) WRITE (I0OUTo5212) BAS0418O
WRITE (IOOUT,5600) WAVE,ALBEDO BAS04190
WRITE (IOOUT,5700) GAMMA BAS04200
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WRITE( IODUT, 5601 ) BS0421
WPITE(IOOUT,5602) 8AS0422
WRITE( IOOUT,5603) BAS0423 [
WRITE(IOOUT,5701 ) BAS04240
WRITE(IOOUT,5702)(XS(K),K=1,3) BAS04250
WRITE( IOOUT,5704 )THES BAS 042A, L
WRITE IOOUT,5705)PHIS 3AS 04270
WRITECIOOUT,5703)ASMM 4CI '"ISO
WRITE( IOOUT,5706)THSP BAS04290
WRITE (IOOUT,5900) BAS04300
WRITE (IOOUT,6000) THEV BAS04310
WRITE (IOOUT,6100) ACM ..A04.20
WRITECIOOUT 6201 )(XD(K),K=1,3) BAS04330
WRITE (IOOUt,6400) THED BAS04".40
WRITE (IOOUT,6500) PHID A04350
WRITE(IOOUT,6501 ) BAS_0460
WRITE< IOOUT, 6502 )ZG, ALBG BA$04370
DO 10 K=1,3 BA04380

10 ASQ(K)=A(K)**2 BAS04390
DO 12 K=1,3 BAS04400

12 Y<K)=A(K)*2.*GAMMA BAS0441 0
C BAS04420
C*** DETERMINE LARGEST OPTICAL DEPTH PRESENT IN AEROSOL CLOUD BAS04430
C BAS04440

CALL GMAX(3,TAU) BAS04450
C BAS04460
C*** SET TIME AND DISTANCE INCREMENTS AND LIMITS BAS04470
C BASO.480

NTMAX=50 BAS04490
D=TAU/GAMMA BAS 04500
DELD=5. *D/iTMAX BAS04510
DELT=DELD/CC BAS 0452 C.
DMAX=5.5*D BAS04530

C BAS04540
C*** BEGIN CLOUD SUBBLOCK BAS04550
c SAS 0456 0
CA#*#####*#*400##*#*##*## **#####O###**4#*##*######**#####*### BAS04570
C BAS04580
C THE FOLLOWING BLOCK OF WRITE STATEMENTS MUST BE UNCOMMENTED BAS04590
C IN ORDER TO OUTPUT DATA TO A USER-DEFINED PLOT FILE (NPLOTU), BAS04600
C BAS0461 0
C THE OUTPUT QUANTITIES IN THIS BLOCK ARE THE FOLLOWING BAS04620
C WAVE = WAVELENGTH (MICROMETERS) BAS04630
C ISO = AEROSOL TYPE (VALID RANGE, 0-12) B2S04640
C TAU = OPTICAL DEPTH ALONG LONGEST AXIS OF CLOUD ELLIPSOID BAS04650
C NI = NUMBER OF PARTIAL RUNS WITHIN THIS BASCAT RUN BAS3A. 60
C XS( )= SOURCE XYZ POSITION ARRAY (KILOMETERS) BAS04670
C THES = SOURCE VECTOR POLAR ANGLE (DEGREES) BAS046..CO
C PHIS = SOURCE VECTOR AZIMUTHAL ANGLE (DEGREES) BAS046'9'
C ASMM = SOURCE APERTURE RADIUS (MILLIMETERS) BAS04700
C THSP = HALF-ANGLE OF SOURCE DIFFRACTION CONE (RADIANS) BAS04710
C XD( )= DETECTOR XYZ POSITION ARRAY (KILOMETERS) BAS04720
C THED - DETECTOR VECTOR POLAR ANGLE <DEGREES) BAS04730
C PHID - DETECTOR VECTOR AZIMUTHAL ANGLE (DEGREES) BAS04740
C ACM = DETECTOR APERTURE RADIUS (CENTIMETERS) BAS0-750
C THEV - HALF-ANGLE OF DETECTOR FIELD OF VIEW (DEGREES) BAS04760
C A( ) = CLOUD ELLIPSOID PRINCIPAL HALF-AXIS ARRAY (KILOMETERS) BAS04770
C ALB(1)= SINGLE-SCATTERING ALBEDO OF CLOUD AEROSOL BAS04780
C ALB(2)= ALBEDO OF GROUND PLANE BAS04790
C BAS04800
C WRITE(NPLOTU 9111) WAVE,ISOTAUNI BAS04810
C9111 FORMAT(ES.4 X 12,1X,E9.4,1X,2(2,1X)) BAS04820
C WRITE( NPLOTU,9222)XSC I),XSC2),XSC3),THES,PHIS,ASMM,THSP BAS04830
C WRITE(NPLOTU,9222)XD( 1 ),XD(2),XD(3),THED,PHID,ACM,THEV BA04840
C9222 FORMAT(12(E9.4,IX)) BAS04850
C WRITE(NPLOTU,9222) A(1),A(2),A(3),ALB(1) ALB(2) BAS04860
cem#*se#eeeeweeeeeeee##e##e#u##e#e#um##e##ebe#e##e#e######e##e##ee BAS04870

WRITE (IOOUT,6900) BAS04880
WRITE (IOOUT,7000)(A(K),K-1,3) BAS04890
WRITE (IOOUT,7I00)THE,PHE,PSE BASO41O0
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WRITE (IOOUT,?2(00)(Y(K),K=1,3) B%.S0491 0
c BAS 14920
C*** GENERATE ROTATION MATRIX R( ) FOR CONVERSION FROM DETECTOR BAS0493u
C*** CONE FRAME OF REFERENCE TO STANDARD FRAME OF REFERENCE BAS0q940
C BASO4950

CALL MATRXCTNEDAPHID,SD,R) BAS 0496(1
C BAS04970
C*** SET LIMIT NSCAM ON HIGHEST SIGNIFICANT SCATTERING ORDER (NSCAM-t) BAS04980
C 8AS04990

NSCAM=3. 0*ALBEDO*TAU+2. 0 BAS050OD
IF (NSCAM.GT.1O) NSCAM=iO BASOSOI
IF( NSCAM.LT. 3)NSCAM=3 BAS605020
NSCA I=NSCAM- I BAS053
AT=0t. BAS05040t
DO 4 K=l,3 BASO5o6o

4 AT=AT+RE(K,3)**2/ASQCK) BS56
BT-1 .-AT*ZG BASOS5070
IF(BT.LE.0,)GO TO 4002 BASOSeOSO
AT=ZG+D BA 505090i
IF(AT.GT0O)C TO 3 BASO05100
ZG=-D BASOSi 10
WRITEC IQOUT, 9004 )ZG 8AS05?20

3 CONTINUE BASOS13O
IF(XS<3).GE.ZG)GO TOt 86n6A05140
XS( 3 =ZGi BAS05i5O
WRITEC 10011, 9003 )XS( 3) 8A05160

16 CONTINUE BASOSI 70
c BASO5t80
C*** DETERMINE DISTANCES ELD 1), ELD(2) FROM DETECTOR TO NEAREST AND BASO5I9O
C*** FARTHEST CLOUD BOUNDARIES ALONG DETECTOR AXIS 8A505200

C9A65'21u
CALL ELWNXD,SD,ELD) BAS 05220

c BAS05230
C*** DETERMINE DISTANCES ELCI), ELC2) FROM SOURCE TO NEAREST AND BAS05240
C*** FARTHEST CLOUD BOUNDARIES ALONG SOURCE AXIS BAS05250
C BAS05260

CALL ELW(XS,SS,EL> SAS0527u
C BAS05280
C*** PERFORM GEOMETRICAL ERROR CHECKS BASOS290
CBnO0

IF<<EL(2t.LE.0.).AND.CELDC2).LE.0.))GO TO 4003 BS05O31u
IF<(ELC2).GT.tAND<ELD<2).CTO,))GO TO 6 BAS05320
IF(EL<2).LE.O.)GO TO 7 BAS05330
IFCALB(2).LE.0.) GO TO 4004 BAS05340
IFCSDC3).GE.O.)GO TO 4001 BASO535O
AW=EL( 1) BAS05360
CT=C ZC-XDC 3) )/SDC 3) n4SO537u
GO TO 9 BAs05380

7 CONTINUE BASO5390
IFCALB(2).LE.0.) GO TO 4005 BAS05400
IFCSS(3).GT.0.)C TO 4000 9A60541 0
AT=( ZG-XS( 3) )/SS( 3) BAS05420
GO TO g BAS 05430

6 AW=ELC 1) BAS05440
C BASO545u
C*** DETERMINE MINIMUM POSSIBLE TRAVERSE DISTANCE ELMIN BAS05460
C 9AS05470

8 CT=ELDC 1) 5AS05480
9 BT=0. 9AS054q0

DO 11 K-t,3 BAS0550
XC K)-XS( K),AT*SS( K) BASOS5510
V K )-XD( K)tCT*SDC K) BAS05520

11 BT=BT+( XCK )-VC K>)**2 BASOS53u
IF(BT.LE.1.E-30) BT=0. BASO5540
ELMIN-SQRTCBT >+AT+CT BAS05550
IFCELMIN.LT.ALIM) ELMIN-ALIM BAS05560

C BASO5570
C'.** DETERMINE VIRTUAL SOURCE POINT XVC ) AS05580
C BASOS5S9

DSA=0. BAS05600
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IF(ASMM.GT. O. )DSA=ASMM*I.E-6/TAN(THSP) BAS6SI 0
DO 305 K=1,3 BAS0562 P

305 XV(K)=XS K)-DSA*SS(K) BAS05630
C BAS 05640
C*** DETERMINE WHETHER NEAR-CLOUD LIDAR BIASING IS NEEDED, 2A603650
C BAS 05666

DOTSD=O. A5(:S67
DOTXD=O. BAS05680
DO 47 KL=i,3 BS05690
DOTXD=DOTXD+( XD KL )-XS( KL ))**2 BAS05700

47 DOTSD=DOTSD+SS( KL )*SD( KL )BASO5 0
IF(DOTXDGT.BLIM) DOTSD=0, BASOSI2O
REWIND KSTOR BASO5730

C BAS 05740
C*** START PHOTON LOOPS BAS05750
C BAS05760

DO I000 11=1,Ni B -105776C BASO9TSO
C*** CHECK TO SEE IF THIS IS THE FIRST RUN WITH NO PRIOR RESULTS USED BAS0SZ9O
c BASO5soo

IF((II.EQ.i).AND.(ITIME.E.i))GO TO 1303 BAS058io
C BAS05820
C*** RELOAD WITH RESULTS FROM PREVIOUS PARTIAL RUN BAS05830
C BAS05840

DO 1301 NSCA=I,HSCAM BAS05950
READ(KSTOR)ENC(NSCA) BAS05860
DO 1301 II=INTMAX BAS057O
READCKSTOR)EN(NSCA, II) BAS058 0

1301 CONTINUE BAS05890
REWIND KSTOR BAS05900
GO TO 1302 BAS05910

1303 CONTINUE BAS0592 '
C BAS05930
C*-* INITIALIZATION FOR FIRST RUN BAS05940
C BAS05950

DO 1300 NSCA=i,NSCAM BAS05960
ENC( NSCA )-0. BAS05970
DO 1300 NT=I,NTMAX BAS05980

1300 ENCNSCA,NT)=O.O BAS05990
1302 CONTINUE BAS06000

C BAS0601 0
C*-* LOAD EXPECTED CUMULATIVE NUMBER OF PHOTONS BAS06020
C BAS06030

DO 1304 NS-l,NSCAM BAS06040
1304 ENC(NS)=ENC(NS)+N2 BAS06050

C BAS 06060
C*** DETERMINE VECTOR FROM VIRTUAL SOURCE POINT TO DETECTOR BASOC070
C BAS06C. u

DO 555 K=1,3 BAS060(19
555 Y<K)=XD(K)-XV(K) BAS06100

C BAS06110
C*** START INNER PHOTON LOOP BAS06120
c BAS06130

DO 900 12r1,N2 BAS06140
C BAS06150
C*** INITIALIZE PHOTON DIRECTION AND CALCULATE DIRECT BEAM BAS06160
C*** CONTRIBUTIONS (IF ANY) BAS06170
C BAS06180

CALL START(SS) BAS0619o
IF(STH.GT.O.)GO TO 150 BAS06200
GO TO 900 BAS06210

150 NSCA=1 BAS06220
C BAS06230
C*** START MULTIPLE SCATTERING LOOP BAS06240
C BAS06250

I2FLG-0 BAS06260
ICOND=0 BAS06270

1700 NSCA=NSCA+I BAS06280
C BAS06290
C*** NEAR-CLOUD LIDAR BIASING IS ACTIVE WHEN ICOND=I. 10 PERCENT OF ALLBAS06300
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C**** FIRST ORDER PHOTONS USE AN ALTERNATE MODE OF BIASING IN THIS BAS06310
C**** SITUATION. THE REMAINING 90 PERCENT ARE NORMALLY BIASED IN ALL BAS"S320
C**** ORDERS. BASUt 330
C BAS 06340

IF((NSCANE.2),OR,(DOTSD.LE0..99).OR.CELDE i).GT.O.O1))GO TO 707 6AS06350
ICOND=1 BAS06360
IF(FLOAT(12).LE.(FLOAT( N2)/I0.))12FLG= i BAS C%370

707 CONTINUE BAS06390
C BAS06390
C*** MOVE PHOTON TO NEXT EVENT POINT VIA BIASED TRAVERSE AND DETERMINE BAS06400
C*** POWER CONTRIBUTIONS BAS664i 0
C BAS06420

CALL TRAVRS(JTYPE, I2FLG, ICOND) BAS06430
IF((NSCA.EQ.NSCA1).OR.(STH.LE.O.))GO TO 900 BAS06440c 9A506450

C*** DETERMINE SCATTERING DIRECTION FOR NEXT TRAVERSE BAS06460
C BAS06470

CALL GAS(JTYPE) BAS06480
C BAS06490
C**s DETERMINE BIASING DIRECTIONS FOR NEXT TRAVERSE BAS06500
C BAS065i 0

CALL ELM(XA,SA,EL) BAS06520
IFCEL(2).LE.EL())GO TO 900 BAS06530
GO TO 1700 BAS06540

900 CONTINUE BAS06550
C BAS06560
C*** END MULTIPLE SCATTERING LOOP, BEGIN CONVOLUTION BLOCK BAS06570
C BAS06580
C*** WRITE PARTIAL RUN RESULTS INTO STORAGE FILE FOR USE BY NEXT RUN BAS06590
C BAS06600

DO 2201 NSCA=I,NSCAM BAS06610
WRITE(KSTOR)ENC(NSCA) BAS06620
DO 2201 II=i,NTMAX BAS06630
WRITE(KSTOR)EN(NSCA, II) BAS06640

2201 CONTINUE BAS06650
REWIND KSTOR BAS06660

C BAS06670
C*** OUTPUT PARTIAL RUN RESULTS FOR STEADY STATE POWER BAS06680
C BAS06690

WRITE (IOOUT,7400) BAS06700
WRITE IOOUT, 7500) BAS06710
WRITE( IOOUT,7600) BAS06720
PTOT=0, BAS06730

C###### #4***v*################################################### BAS06740
C THE Fk' !.OWING STATEMENT SHOULD BE UNCOMMENTEL IF OUTPUT TO BAS06750
C A USER-DEFINED PLOT FILE (NPLOTU) IS DESIRED. BAS06760
C DAS06770
C NSCAM= I + HIGHEST SIGNIFICANT ORDER OF SCATTERING BA,.06780
C BAS0679
C WRITE<NPLOTU,9333) NSCAM BAS06800
C####u## *u##**###*###*##*####u#####*##e##############*############## BAS06810

DO 2110 NS=I,NSCAM BAS06820
PEsO. BAS06830
NSI=NS-1 BAS06840
DO 2115 NT=I,NTMAX BAS06850

2115 PE-PE+EN(NSNT) BAS06860
PE=PE"ENC( NS) BAS 06870
PTOT=PTOT+PE BAS06880

C###*######*#####*################################################### BAS06890
C THE FOLLOWING STATEMENT SHOULD BE UNCOMMENTED IF OUTPUT TO BAS06900
C A USER-DEFINED PLOT FILE (NPLOTU) IS DESIRED. BAS0691Q
C BAS06920
C NSI - ORDER OF SCATTERING BAS06930
C PE - OBSERVED STEADY STATE POWER FOR THIS ORDER BAS06940
C ENC()- TOTAL NUMBER OF PHOTONS COUNTED FOR THIS ORDER BAS06950
C WRITE(NPLOTU,9333) NSI,PE EHC(HS) BAS06960
C#e#######e#eee e##h##e e###e#######e##e#############n#####e ##e# BAS06970

WRITE< IOOUT,7700)NSI ,PE,EHCCNS) BAS06980
2110 CONTINUE BAS06990
C###*#######*Oh###############e##*#################################### BAS07000
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C THE FOLLOWING STATEMENTS SHOULD BE UNCOMMENTED IF OUTPUT TO BASO7tJO
C A USER-DEFINED PLOT FILE (NPLOTU> IS DESIRED. BASO7O20
C BAS070j'.
c PTOT - OBSERVED TOTAL STEADY STATE POWER CALL ORDERS) BASO704O

C9333 FORMATCI2,IX,2CE9.4,IX)) BAS0C'?60
c WRITECNPLOTU, 9222) PTOT BASOT7O7
ce*ee##*e#*..eeeeoe##*#*#eeee##eeeeeenemn#seeeee**e****.*eeeesew# ASC'70*30

WRITE(IOOUT,7701 )PTOT 8AGu7090
DO 2500 NSCA=1,t4SCAM BASOV7100

C BAS07liD
C*** DETERMINE INDEX OF TIME OF LAST NONZERO POWER VALUE FOR EACH BASO712O
C*** ORDERBAOi0
C SASC71 40

CALL SMOOZCNSCA,NO) BASO?7 50
NM( NSCA )1 4440 AS07160
IOR< NSCA >-NSCA-I BAS67176

2500 YIC SCA )=NMCNSCA) SASO7ISO

C*** DETERMINE LATEST TIME INDEX OF NONZERO POWER FOR ALL ORDERS BAS07200
C BJASO72I 0

CALL CNAXC NSCAN,Y'MAX) BAS 07220
NMA=YMAX BAS07230
JP=1 BAS 07240

2900 JP=JP.I 8AS07250
AT=TPW JP) BAS0726O
IF CAT.LE.0.0) GO TO 3000 BASC7270
GO TO 2900 BASO72S0

3000 JPMAX=JP-1 BAS07290
WRITE CIOOUT,7400) BAS 07300
WRITE CIOOUT..7900) JPMAX BASO731 0

C BAS07320
C*** BEGIN PULSE LOOP BAS 0733i'
C BAS07340Y

DO 3900 JP=1..JPMAX BASO735O
WRITE CIOOUT,7400) BASO73E0
TP=TPUC JP) BAS07370
AT-C NMA+4 )*DELT BAS 07380
IFCIP .CT. AT )TP=AT 8AS07390
IF( TP.LE .DELI )TP=DELT+l .E-3 9AS07400
NP-I .001.TP/DELT 9A50741f0
NM AXNMA 44W BAS07420
IFCNMAX. CT. NDIN )NMAX-NDIM BAS07430
NP =NMAX-NNA BAS07440
TP=( NP-I )*DELT 2AS07450
TMAX-C NMAX-1 )*DELT BAS07460
WRITE CIOOUT,SI0O) JP,TP BAS07470
WRITE CIOOUT,9200) JP,TMAX BAS 374S3
IFCTP.LE.0.)CO TO 3999 BAS07o90
DO 3400 NSCA-I,t'SCAM BASO7500
tMS=NMCNSCA) BAS0751 0
NMSI=NMS-I BASO?520

C BAS07530
C*** NORMALIZE RETURN POWER BY DIVIDING CUMULATIVE POWER BY CUMULATIVE BAS07540
C*** NUMBER OF PHOTONS BAS'755 0
C BASO7SEO

DO 3200 N-I NMSI BASO7S7O
3200 EN~tSCA,)4iNCNSCA,N)/ENCCNSCA) BAS07580

C BASO7590
C*** PERFORM SQUARE SOURCE PULSE CONVOLUTION WITH PROBABILITIES BASO7GOO
C*** PER UNIT TIME BAS0761 0
C BASO7620

CALL COHV(NP,NMS,NMAX,NSCA) BASO7630
3400 CONTINUE BASO7640

DO 3500 N-I,NMAX 6AS07650
YC N WO.0 BA307660
DO 3500 NSCAuI NSCAN BAS07670

3500 YCH)-Y(N)4EN ( HCA,N) BASO7680
XN--DEL T BASC7690
DO 3600 N=I,NMAX BAS077OO
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XH-XN+DELT BA Oio
3600 X(N)=XN BAF,)7720

C BASO?730
C*** OUTPUT TIME-DEPENDENT RESULTS BAS07740
C BAS0750

WRITE (IOOUT,8300) BASO7760
WRITE (IOOUT,8400) BAS07770
WRITECIOOUT,8500)CIORCNS),NS-I,NSCAM) BAS07780
WRITE(IOOUT 8501) BAS07790c##*####*#*heee#ee#eeee##e#e#heeeeeeeeeeeeene##u#e##e########e###*###8AA07800

C THE FOLLOWING STATEMENTS SHOULD BE LINCOMENTED IF OUTPUT TO BAS075iO
C A USER-DEFINED PLOT FILE (NPLOTU) IS DESIRED. BAS07820
C BS07530
C NMAX = NUMBER OF TIME BOXES USED FOR TIME-DEPENDENT DATA BAS07840
C JP = INDEX OF INPUT PULSE BAS07850
C NSCAM - I + HIGHEST SIGNIFICANT ORDER OF SCATTERING BAS07860
C X( ) = ARRAY OF TIME VALUES FOR EACH TIME BOX BAS07870
C Y< ) = ARRAY OF OBSERVED TIME-DEPENDENT TOTAL POWER BAS07880
C ENCL,)= ARRAY OF OBSERVED TIME-DEPENDENT POWER FOR ORDER L+1 BAS07890
C BAS07900
C IF(II.LT.NI) GO TO 97? BAS0791O
C WRITE(NPLOTU,9444) NMAX, JP,NSCAM BAS07920
C9444 FORMATC3CI3,IX)) BAS07930
C WRITECNPLOTU,9222)(X(LLL), LLL=I,NMAX) BAS07940
C WRITE<NPLOTU,9222)(YCLLL),LLL1,NMAX) BAS07950
C DO 9666 LLL=I,NSCAM BAS07960
C WRITE(NPLOTU,9222)(EN(LLLLLX),LLX=I,NMAX) BAS07970
C9666 CONTINUE BAS07980
C9777 CONTINUE BASu7990
C#####################*####################,########################## BAS08000

DO 3700 N=INMAX BAS080iO
WRITE (IOOUT,8600) X(N),Y(N),(EN(NSCA,N),NSCA=1,NSCAM) BAS08020

3700 CONTINUE BAS08030
C BAS08040
C*** RELOAD PARTIAL RUN RESULTS FOR CONVOLUTION WITH NEXT PULSE BASO050
C BAS08060

DO 3701 NS-=iNSCAM BAS08070
READCKSTOR)EHC(NS) BAS08080
DO 3701 II=1,NTMAX BASO8090
READ(KSTOR)EH(NS, II) BAS08100

3701 CONTINUE BAS08110
REWIND KSTOR BAS08120

3800 CONTINUE BAS08130
C BAS08140
C*** END PULSE LOOP BAS68150
C BAS08160
1000 CONTINUE L. >08170

C BAS08180
C*** END OUTER PHOTON LOOP? BA08i90
C BAS08200

777 RETURN BAS08210
C BAS608220
C*** ERROR RETURN MESSAGES BAS40230
C BAS08240
3999 CONTINUE BAS08250

WRITE(IOOUT,8700)HTMAX BAS08260
RETURN BAS08270

4000 CONTINUE BAS08280
WRITE(IOOUT,900) BASOB290
RETURN BAS08300

4001 CONTINUE BAS09310
WRITECIOOUT, 9000) BAS08320
RETURN BAS08330

4002 CONTINUE BAS08340
WRITE(IOOUT,9001) BAS08350
RETURN BAS08360

4003 CONTINUE BAS0370
WRITECIOOUT,9002) BASO8380
RETURN BAS8390

4004 CONTINUE BAS08400
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I
WRITE< IOOUT,9005) BA$ 04
RETURN BASf9

4005 CONTINUE BASO4j 5
WRITE( IOOUT,9006) BRSC'.4
RETURN BACO 5 I

C*** **FORMATS
4200 FORMAT (7F10.5)
4400 FORMAT (7110) BAtu:; 4 8
4500 FORMAT (I10,2F10.5,It0) BASu 90u
4600 FORMAT (5E15.10) BASOe505
4700 FORMAT (IN ,34X,51(iH*)) BAS(125i t
4800 FORMAT (I8 ,34X,IH*,49X,IH*) BAS08520
4900 FORMAT (IN ,34X,IH*,9X,31HMONTE CARLO MULTIPLE SCATTERING,9X,IH*) BAS08530
5000 FORMAT (IN ,34X,1H*,16X,1SHAEROSOL SCATTERING,15X,IH*) BA308540
5100 FORMAT (IHO,48X,23HPARAMETERS FOR THIS RUN) BAS08550
5200 FORMAT(1HO,46X,2SHUSER SUPPLIED PHASE FUNCTION) BAS08560
5201 FORMAT(IHO,43X,34HMARITIME ARCTIC, VIS=0.1 TO 2.0 KM) BAS08570
5202 FORMAT(1HO,47X,26HMARITIME POLAR, VIS=0.2 KM) BASO6580
5203 FORMAT(IHO,47X,26HMARITIME POLAR, VIS=2.0 KM) BASOS590
5204 FORMATC1HO,42X,36HCONTINENTAL POLAR, VIS=0,2 TO 2.5 KM) BAS08600
5205 FORMAT(IHO,52X,16HWHITE PHOSPHORUS) BAS086I0
5206 FORMAT(IHO,52X,16HHEXACHLOROETHANE) BAS08620
5207 FORMAT(IHO,57X,?HFOG OIL) BAS08630
5208 FORMAT(1HO,45X,31HDUST (MODERATE AEROSOL LOADING)) BAS08640
5209 FORMAT(IH0,46X,2SHDUST (HEAVY AEROSOL LOADING)) BAS08650
5210 FORMATCIHO,43X,34HMARITIME MODEL B, VIS=5 KM, RH=95X) BAS08660
5211 FORMAT(1HO,43X,35HMARITIME MODEL B, VIS=10 KM, RH=90 ) BAS08670
5212 FORMAT(IHO,43X,35HMARITIME MODEL 8, VIS=50 KM, RH=50%) BASO0680
5500 FORMAT (18O,46X,27HUSER SUPPLIED AEROSOL MODEL) BAS08690
5600 FORMAT (18 ,36X,I1HWAVELENGTH=,F6,3,16H MICROMETERS BAS08700

1 7HALBEDO=,F5.3) BASOS710
5601 FORMAT(IHO,47X,25HELLIPSOIDAL AEROSOL CLOUD) BAS072(
5602 FORMAT(IH ,41X,36HCOORDINATE ORIGIN AT CENTER OF CLOUD) BAS08730
5603 FORMATCIH ,38X,42HZ-AXIS VERTICAL, X-AXIS EAST, Y-AXIS NORTH) BAS08740
5700 FORMAT (18 ,36X,31HAEROSOL EXTINCTION COEFFICIENT=, BAS08750

1 E1O.4,7H KM**-I) BAS08760
5701 FORMAT(1HO,51X,17HSOURCE PARAMETERS) BAS08770
5702 FORMAT(IH ,36X,27HSOURCE XYZ COORDINATESCKM)=,3(FS.4,IX)) BASOS7SO
5703 FORMAT(IH ,36X,27HSOURCE APERTURE RADIUS(MM)=,F?.3) BAS08790
5704 FORMAT<IH ,36X,26HSOURCE AXIS POLAR ANGLE =,F7.3,SH DEGREES) BASOSO0
5705 FORPAT(IH ,36X,26NSOURCE AXIS AZIMUTH ANGLE=,F?.3,SH DEGREES) BASOBBi0
5706 FORMAT(IH ,36X,26HSOURCE BEAM SPREAD ANGLE =,E10.4,8H RADIANS) BAS08S20
5900 FORMAT (IHO,50X,I9HDETECTOR PARAMETERS) EAS0830
6000 FORMAT (18 35X,29H CONE OF VIEW HALF-ANGLE =,F7,3, BPS06840

I OH 6EGREES) BASO8950
6100 FORMAT <IH ,35X,29H DETECTOR APERTURE RADIUS =,F7,3, BAS08860

1 3H CM) BAS08270
6201 FORMAT(1H ,36X,29HDETECTOR XYZ COORDINATES(KM)t,3(FS,4,iX)) BASOSSMI
6400 FORMAT (IH ,36X 28HDETECTOR AXIS POLAR ANGLE -,F7.3, BAS0889-

I 8H DEGREES) BAS03900
6500 FORMAT QH ,36X,28HDETECTOR AXIS AZIMUTH ANGLE=,F7.3, BASO8910

1 8H DEGREES) BAS08920
6501 FORMAT(IHO,47X,23HGROUND PLANE PARAMETERS,/,40X,38HISOTROPIC REFLEBAS08930

*CTION FROM GROUND PLANE) BAS03940
6502 FORMAT(IH ,36X 33HGROUND PLANE Z-COORDIHATE ZG(KM)=,F7.3,/, BASO95r.

*37X,33HGROUND PLANE ALBEDO, ALBG, -,F7,3) BAS08960
6800 FORMAT (IH0,34X,51(IH*)) BAS08970
6900 FORMAT (HO,51X,16HCLOUD PARAMETERS) BAS08980
7000 FORMAT(IH ,31X,43HELLIPSOID PRINCIPAL XYZ HALF-AXESCKM) , BAS08990

*3(FS.4, IX)) BAS09000
7100 FORMAT (18 ,31X,43HEULER ANGLES THE,PHE,PSE OF ELLIPSOID(DEG)=, BAS09010

*3(FB.4,iX)) BAS09020
7200 FORMAT (IN ,31X,43HOPTICAL DEPTHS ALONG ELLIPSOID XYZ AXES , AS09030

*3(F8.4,iX)) BAS09040
7400 FORMAT (IHO,IOOX) BAS090O
7500 FORMAT (IHO,32X,53HSTEADY STATE POWER TO DETECTOR, FOR UNIT SOURCEBAS09060

* POWER) BAS09070
7600 FORMAT (IHO,37X SHORDER,3X, IHSTEADY STATE POWER,3X, BASOS080

17HNUMBER OF PHOTONS) BAS09090
7700 FORMAT (I ,39X,I2,8X,EIO.5,8X,E12.6) BASO900
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7701 FORMAT (1H 37X,5HTOTAL,?X,EIO.5) BAS09i1o
7900 FORMAT <IHO.32X,23HPOWER INTO DETECTOR FORI2,6H PULSE BAS09120

I 23H(S) OF DIFFERENT LENGTH) BAS09130
8100 FORMAT (IHO,37X,12HPULSE NUMBER,12,12H HAS LENGTH BAS09140

1 E10.4, 13H MICROSECONDS) BAS09150
8200 FORMAI (IH .23X,34HDETECTOR RESPONSE CUTOFF TIME FOR BAS09160

1 12HPULSE NUMBER,12,4H IS ,EIO.4, BAS09170
2 13H MICROSECONDS) BAS09180

8300 FORMAT (IHO,25X,6BHDETECTOR RESPONSE, POWER AS A FUNCTION OF TIHE,BAS09t9o
* FOR UNIT PULSE POWER) BAS09200

8400 FORMAT (1HO,55X,21HPOWER FROM EACH ORDER/i4X,5HTOTAL) BAS09210
8500 FORMAT (1H ,3X,4HTIME,6X,5HPOWER,2X,IO5XI2,4X)) BAS09220
8501 FORMAT(IH ,130<IH-)) BAS09230
8600 FORMAT (12(E10.4,1X)) BAS09240
8700 FORMAT(lHO,6HNTMAX=,I3,80H SHOULD BE DECREASED TO 46, IT IS TOO LABAS09250

*RGE TO ALLOW CONVOLUTION WITH YOUR PULSE) BAS09260
8800 FORMAT(iHO,97HYOUR INCIDENT PHOTONS NEVER INTERSECT THE CLOUD OR TBAS09270

*HE GROUND. CHECK YOUR INPUT SOURCE PARAMETERS) BAS09280
9000 FORMAT(iHO,72HTHE DETECTOR LOOKS ABOVE 'THE CLOUD. CHECK YOUR iNPUTBASO9290

* DETECTOR PARAMETERS) BAS09300
9001 FORMAT(IHO,65HYOUR GROUND PLANE IS ENTIRELY ABOVE YOUR CLOUD. CHECBAS0931O

*K YOUR INPUTS) BAS09320
9002 FORMAT(IHO,?6HNEITHER YOUR SOURCE NOR YOUR DETECTOR LOOK INTO THE BAS09330

*CLOUD. CHECK YOUR INPUTS) BAS09340
9003 FORMAT<iHO,?IHYOUR SOURCE WAS UNDERGROUND. IT HAS BEEN PUT AT THE BAS09350

*GROUND, WITH XS(3)=,F6.3,2HKM) BASU9360
9004 FORMAT(1HO,114HYOUR GROUND PLANE WAS TOO FAR AWAY FROM THE CLOUD TBAS09370

*0 PRODUCE GROUND REFLECTIONS WITHIN THE MAX TIME DELAY ALLOWED.,/,BAS09380*34H THE GROUND PLANE WAS MOVED TO ZG-,F6.3,2HKM) BAS09390
9005 FORMAT(lHO,91HGROUND PLANE WAS ABSENT AND DETECTOR DOES NOT LOOK ABAS09400

*T CLOUD. CHECK YOUR DETECTOR PARAMETERS) BAS09410
9006 FORMAT(QHO,79HGROUND PLANE WAS ABSENT AND SOURCE DOES NOT ILLUMINABASO';420

*TE CLOUD. CHECK YOUR INPUTS) BAS09430
END BAS09440

65



SUBROUTINE BKWD( JTYPE) BK ic
COMMON /CONST/PI,P12,PIRAD,TWOPI,TORRMB,CDEGK BKWl0(u,.w
COMMON/RNDM/ SEED 8KW 0 00:
COMMON /MO5/VI,CI,S1,SA<3),EHc10,100),ENC<10'',ELMIN,DELD,DTIT, BK61o':o.df

.NTMAX, NSCAM, KMAX, LMAX, LMMI 8KW 0000
COMMON /BASPOT/U(65,SuM(65),WVL16,WVL,ALEDI6),BS16),EhC r

+BE( 16),SINGWV,PFC65),LLMAX OL~-(
COMMON/IFAHTtSD3tUV,GAMIAELD(2),STHFAC,ALIM,THV,TAUI,EL(2), DL oc

*ALB(2),ZO DMAX BSK! 0 009j U
COMMON.FW6/AKM,R(3,3),AKSQ,XDC3),ASQ(3),REC3,3),AC3) BKWOOI 00
COMMON.'FGEL/XA( 3),0, NSCA 8KWOO1 10
DIMENSION SBC(3),SBA(3) BK4O0i 20
NSCAP=NSCA+l 1 KWOOI 130

C BKWOO 4(0
C*** DETERMINE MONTE CARLO BACKWARD TRAVERSE ANGLES THETA (AT) BKWO0:30Z
C*** AND PHI (8T) INSIDE DETECTOR CONE.,K Ul
C ~t I7

BT=TWOPI*RAND (SEED) 0K (10
pT=THV*RAND SEED' eKw01 9
IF(AT.LE.1.E-30) AT=O, 8KW0020'
IF(BILL.1.t-30) BT-O. BKWOO2i 0
V=SIN(AT) 8KW00220
U23tCOSc AT) 9KW00230

c 8kWO'024 o
C*** ROTATE BACKWARD TRAVERSE VECTOR INTO STANDARD FRAME OF REFERENCE. BKW0250o
C BKW 00261

CALL ROTAT(AT,BT,R,SBC) SkOC 002710
C 8KW 00280
C*** DETERMINE BIASING DISTANCES FOR BACKWARD TRAVERSE. RKWOO29-0
C 8KW uQ(300

CALL ELM(XD,SBC,EL) BkWOO3i S
C 8KW 00320
C*** DETERMINE STATISTICAL WEIGHT REX OF BACKWARD TRAVERSE. BKWOO33-u
C 8KW 00340

REX= I. -EXP(-GANMA*C EU 2)-ELC1))) 8KWO('(350
REXRN=REX*RAND< SEED) BK WOO 3-60
IFaIl.-PEXRNn.LE.1.E-?) CO TO 15 8KW10037(;

C BK LI00380
C*** DETERMINE RANDOM DISTANCE FOR BIASED BACKWARD TRAVERSE. BKW00390
C B KWO(0400

ELBC=-ALOC 1. -REXRN )/GAMMA.EL( 1) 8KW0041 0
CT=O. 8KleW f,(0420
DO 4 K=1,3 P KW1u 0430
SBA( K)=XDC K)-XA( K)+SBCC K)*ELBC bK W 00440

4 CT=CT+SBA(K>**2 ;KWO04~5 0
IF(CT.LE.1.E-30) CT=O. 8KW 03460
ELAB=SORT CT) 8 KW0> 7 0
IF(ELA8.LT.ALIM)CO TO 15 8kwc -

C aBk w 0 ,'9j0
C*** DETERMINE TIME BOX INDEX NT FOR THE COMPLETE BACKWARD TRAVERSE. SKYCOSCO0
C 8KW0051 0

NT=1 ..(DTOT.ELAB+ELBC-ELMIN)'DELD SKY 00(520
IF(NT.LT.0) CO TO IS 8KWCC005-30
IF(NT.EQ.O) NT-I 8KWf00540
IF( NT. CT. NTMAX )RETURN 8KW 00ff 53
Ut-c. BKWO0 (560
U2-O. 8KWO057C3
DO 5 K-1,3 BKwooSso
SBAC K )=SBA( K )/ELAB BKW00590
UtI-Ut I SA( K )*S9A( K ) BKW ('(600

5 U2-U2-SBA( K)*SBC( K) BKWOO6I0
6 CALL FIND<U2,PF2) 8KW ('(620

IFCJTYPE.EO.2)GO TO 9 BKW00630
CALL FIND(UI,PFI) 8KW00640
CO TO 10 8KW ('0650

9 CONTINUE 8KW 00660
CALL ELM(XA,SBA,EL) BKWOt'670
ELAB-ELAB-EL( 1) SKUCOSSO0
PFI=I. BKW606S

10 DOM-FAC*ALB( I)*STH*REX*V*U23*PFI*PF2*EXP( -GAMMA*ELAB)/CT BKWOC700
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EN( NSCAP, NT )=ENCNSCAP,NT ).DOH BkidOOl 0
RETURN BKWOO720

15 ENC(NSCAP)=ENC(NSCAP)-I. BKWC ?30
STH=0., 9KWO0J740
RETURN BkhiOO?50
END BKWO0760
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SUBROUTINE CONV( NP, NtS, NMAX, NSCA) CONOOQI C
C**as*THIS SUBROUTINE CONVOLUTES A GIVEN SEQUENCE OF VALUES ENCNSCA,N), CON002 1
C N=1,NMS, WITH THE UNIT SQUARE FUNCT ION EXTENDING FROM TIME=0 TO CON0003o.
C*****TIME=C NP-i )*DELT, CON0004n

DOUBLE PRECISION DBLE,XDBLECIOO) CONG 3(50
COMMON/CONB/XC 100),YC100) CONO 0060
COMMON /M05/V1,C1,S1,SA(3),EN(10,100>,ENCIO),ELMIN,DELD.DTOT, CONDcoOVO
+NTMAX,NSCAM,KMAX,LMAX, LMM1 CON 000
COMMON /BASPOT/U(65),SLIM(65),WVL(16),NWVL,ALBED(16),BS(16), CONOOO90

+BE( 16),SINGWV.PF6StLLMAX CONOOl 00
NMS1 NM3+1 C0NO0I 10
NM1A=HMS+NP -1 LONOO1 20
xDBLEc 1 )=u.E-u0 cONOGI 30: -,(
DO 100 N=2,NMS C'3N001 40

100 XDBLECN)=XDBLE(N-1 )+DBLE(EN(NSCA,N-1 >) CONO0lSO
NP1=NP+1 CONGO' 60
IF (NP.LT.NMS) GO TO 600 CONOOI 70
DO 200 N=I,NMS CON 00181

200 Y( N)=XDSLE(N ) CONOi9O
IF (NP.EQINMS) GO TO 400 CONOO200
DO 300 N=NMSi,NP C0N0021 0

300 Y(N)=XDBLECNMS) C0N00220
-400 CONTINUE CON0 023 0

DO 500 N=NP1,NA C0N00240
500 ''CN )=XDBLEC NIS )-XDBLE( N-NP+ 1) CON 00250

GO TO 1000 C0N00260
600 CONTINUE LO N('('70

DO 700 N=1,NP CO0 028 0
700 Y(N)=XDBLE(N) CON 00290

DO 800 N=NPI,NMS CON 00300
800 Y(N)=XDBLE(N)-XDBLECN-NP+1 ) CON0OJI10

DO 900 N-NMSI,NMA CON 0032 C
900 Y(N)=XDBLE(NMS)-XDBLE(N-NP+1) C0N00330
1000 CONTINUE CO N00340

IF CNMA.EO.NMAX) GO TO !200 CON010350;
NMA1 =NMA* 1 CONCOJ6rO
DO 1100 N=NMA1,NMAX CONG 0376(

1100 Y(N)=0.0 C0N00380
DO 1150 N=1,NMAX C ON 00390

1150 EN(NSCA,N)=Y(N) C0N00400
1200 RETURN C0N0041 0

END C0N0042'
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SUBROUTINE ELN<Xi,SI,EL) ELM0000
C ELM0O020
C*** THIS SUBROUTINE DETERMINES THE SMALLEST (EL( 1)) AND THE LARGEST ELM' 0030
C*** (EL(2>) DISTANCES FROM A POINT XI( ) TO THE SURFACES OF AN ELM00O40
C*** ELLIPSOID ALONG A LINE OF SIGHT DEFINED BY UNIT VECTOR 51< ). ELM00050
L ELM 0(06(1

COMMON,'FWD/AKM,R(3..3),AKS&.XD 3),A90 3 ),RE3,,A3 ELM06070
DIMENSION XI<3),SI(3),EL(2) EM08
AT=O, ELM00090
BT=0, ELMO0l 00
CT=-1. ELMOOI 10
DO I k-1,3 ELM0Oi26
X-0. ELMc0130
Y-0. ELM 00141
DO 2 L=i,3 ELNO0t 6
X-X+RE(K,L)*XI(L) ELM001 60

2 Y=Y+RE( K, L)*S I(<L) ELMOOI 70
AT=AT+Y**2/ASO( K) ELM00180
8T=8T+X*Y.,ASO( K> ELMQ0i01*

I CT=CT+X**2i'ASG( K) ELM00200
DISCftBT**2-AT*CT ELM002I 0
XFUDISC.LT.I.E-30)GO TO 10 ELM00220
DISC=SQRT(DISC) ELM00230
ELe I =-(BT.DISC)/AT ELMO 024"
EL(2 )=( -BT+DISC )/AT ELM00250
IF( CT. LE,..)EL 1 )=0. ELM00260
IF<(EL(1).LT.0.>.O)R.<EL(2>.LT.0.))GIO 010 ELM00276
RETURN ELM00280

10 ELUi=O. ELM00290
EL 2 )=O. ELM 00300
RETURN ELM0031 0
END EL MOO320
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SUBROUTINE FIND<L11,PFU) F INO 001 i

COMMON /M05/VI,CSISA(3),EN<10,100),ENC(IO),ELMIN,DELD,DTOT, FIN0002C
+NTMAX, NSCAM,KMAXLMAX,LMMI FIN00030
COMMON /BASPOT/U(65),SUt1(65),WVL(16),t4WVL,ALBED(16),BS<16), FIN00043

+BE( 16),SINGWV,PF(65),LLMAX FIN00050
L1l FIN00060
LL=LMMi F I NO Cic;?
DO 1 K=1,KMAX F I N00090
LL=LL/2 FIN u" 00
L=L4+LL FIN00I100
f4T=Lii-J( L) F INO010
IF( AT . T,.,E-? )L=L-LL FIN001230

J CONTINUJE FN 3
PFU=PF(L)+(LI-U(L))*<PF(L+1 )-PF(L))/(U(L+t )-UI(L)) FIN0014O
RE TURN FINOl 506
ENE FIN U'!I b
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SUBROUTINE FURD( SCA, DON, ELAC) FWROOOI 0
COMMON/,CONST/PI,P12,PIRAD,TWOPI,TORRMB,CDEGK FWROOO20
COMMON/IFGEL'XAC 3), D, NSCA FWROO030
COMNON/FWD/AKM,R(3,3 ),AKSQ,XD(3 ,A50C3),RE(3, 3),A( 3)' FWROOO40
COMMON/,RNDM/l SEED FWRO05O
DIMENSION SCA(3) FWR 00060
PSI=TWOPI*RAND (SEED) FWRO00?0
TH=PI2 FUR066SO
CALL ROTAT(TN,PSI,R,SCA) FWRQ6696
ANR=RANDC SEED) FWROOI 00
IF(MNR.LE.i.E-30> ANR=0. FWROOi 10
RHO=MKM*SQRT(AHR) FWROO1 20
ELSQ=0. FWROOi3O
DO I K=1,3 FWRQ0140
SCAC K)=XD( K)-XAC K)tSCAC K)*RHO FRD5

i ELSQ=ELSQ+SCA( K)**2 FWR00I160
IF(ELSQ.LE1i.E-30) ELSQ~I.E-30 FWROO
ELAC=SORGTCELSO) FWROOiBO

DO3K=1,3 FWROO200
3 SCA K )=SCA( K)/ELAC FR00

DOM=AKSQ/C 4. *ELSQu FWROO2i 0
RETURN FWR00220
END FWROO230



SUBROUTINE GAS( JTYPE) GA50001 0
C GAS0OO2i
C*** THIS SUBROUTINE DETERMINES A RANDOMLY-SELECTED SCATTERING GASOOO3O
C*** DIRECTION USED IN PHOTON TRAVERSES WITHIN THE ELLIPSOIDAL GAS00040
C*. AEROSOL CLOUD. JTYPE-I SIGNIFIES THAT THE SCATTERING EVENT AT GAS0OO5O
C*** WHICH THIS ANGLE IS SELECTED IS WITHIN THE AEROSOL CLOUD. GASOO'360
C*** JTYPE=2 SIGNIFIES THAT THE SCATTERING EVENT IS ON THE GROUND GASO07
C*** PLANE, GASOOOSO
c GAS 00090

COMMON/ALL/AT, BT, CT, BUM GASOOI 00
COMMON/CONST/PI,P12,PIRAD,TLJOPI,TORRMB,CDEGK GASO0l 10
COMMON /MO5'V1,C1,S1,SAC3),EH(1O,100),ENC(10),ELMIN,DELD,DTOT, GASOOI20

*NTMAX, NSCAM,KMAX,LMAX,LMMI GASO0l130
COMMON /BASPOT/UC65),SUM(65),WVL(16),'WVL,AL8BED(16),B54,16), GAS00140

*BEC 16),SINGWY,PF(65),LLMAX GAS0015C'
COMMON/RNDM/ SEED GASOOI160
COMMON/;FGEL/XAC3,D, NSCA GASooi 70
AT=RAND ( SEED) GASOO18O
IF@AT.LE.1.E-30) AT=0. GASOO190
IF(JTYPE.EQ.1)GO# TO 1 GASOO2'O
SA<3)=1.-AT GASOO2I 0
ARG=1 -SAC 3)**2? GAS00220
IFCARG.LT.1.E-30) ARG=O. GAS50023 0
BT=TIWOPI*RANO < SEED) GASO024O
IFCBT.LE.1.E-30) BT=O. GASQO'0250
V1=SQRTCARG) G ASr.o0.6 o
Ci=COSBST) GASOO27O
Si =SINC Bfl GAS0O280
S;AC I)=V1*Ci GASOO29O
SAC 2)=V1 *S1 GAS0O300
RE TURN GASOOS3 0

1 CALL USCACAT,BT) GAS003201
CT=TWOPI*RAND ( SEED) GA S 0(330
IF(CT.LE.1.E-30) CI=O. GAS00340
ARG=I .-BT**2 GASOO3SO
IFCARG.LT.t.E-30) ARG=O. GAS00360
V=SQRTC ARG) GASOO3?0
C=COS CT) GAS00380
S=SIN(CT) GASOO390
SA~i )=BT*SACI ).V*CC*C1*SA(3,)-SuSI) GAS 00400
SA 2 )=BT*SA 2 )+V*C C*S 1*5 3 )+S*C 1) GASOO041 0
SAC 3)=BT*SA( 3)-V*C*VI GAS0 0420
AT=SA(i )**2.SAC 2>**2 GAS0O43O
IFCAT.LT.1.E-l0)GO TO 3 GASOO440
VI =SWRT( AT) GAS00450
C1=SAC 1)/Vt GAS0O46O
S1=SAC 2)/Vt GASOO4?O
RETURN GASOO48O

3CI=L GAS00490
51=8 GASOOSGO
VI=0. GASOOSI 0
SAC 1)=0. GAS00520
SA(2)=O, GAS00530
BT=SAC3) GAS0O540
SA(3)=1. GAS00550
ZFCBT.LT.O. )SA(3)=-1'. GAS00560
RETURN GAS00570
END GASO0S80
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SUBROUTINE GNAXCIMAX,YMAX> MOO)
C GMAOO02O
C*** THIS SUBROUTINE DETERMINES THE MAXIMUM VALUE YMu4X OF AN INPUT MW 0030
C*** ARRAY Y(<) OF DIMENSION IMAX. GMAu 0040

GMA')0050
C COMMON/CONB/XC I00)2K 100) GM1AOOO60

1=0 GMA00070
VMAY=Y I ) CMA 00080
1-+ GMMOOO9O
IF<I.EQ. INAX)RETURN GMAO0I 00
Wit 1+1 )-YMAX CNAOOI 10
IF(T.CT.0. )YMAX=Y(I+1 ) GMA60120
GO TO 1 GMAQ6i130
END GMAOO14O
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SUBROLUTINE MATRX TH,PMS,R) MAT6000
C MAT0002r
C*** THIS SUBROUTINE GENERATES UNIT VECTOR S( ) AND ROTATION MATRIX M'A00030
C*** R<) FOR A SET OF INPUT POLAR ANGLES (TH,PH), MAT0c'040
C*** THE ROTATION MATRIX R( ) ROTATES A VECTOR DEFINED RELATIVE'TO THE MAT0Q00(6
C*** <THPH) DIRECTION INTO THE STANDARD SYSTEM OF COORDINATES, MAT006c
C*** THE UNIT VECTOR S( ) POINTS IN THE (TH.,PH) DIRECTION IN THE MAT00070
C*** STANDARD SYSTEM OF COORDINATES. MAT00000
C HAT00090

COMMON /CONST/PI,PI2.PIRAD,TWOPI,TORRIMe,CDECK tATOOI 00
DIMENSION S(3),R(3..3) MATO0l110
AT=P IRAD*TH MAT00120
BT=P IRAD*PH MAT001 30
IFuAT,LE.i.E-3O) AT-0, tIATOOI 4(
IF(BT.LEli.E-30) BT=O. MATOOi 50
VI =SIN< AT) MIAT00160
Cl =COS( iT> MATOOI ?0
SI =SIN( ST) MAT00180
S I )=Vt*Ci MATOOI190
S< 2)-V1*S1 MAT0O.200
S<3 )-COS( AT) MAT0021 0
R( 1, 1 )2Cl*S<3) MAT00220
R(~ I 2)=S I*S(3) MAT00230
R< ,:3)=-Vl MAT00240
R<2,1I)=-S1 MAT00250
R< 2,2 )=C1 MAT00260
R( 2,3 >0. MAT 00270
DO 1 K=',3 MAT00280

tR<3,K)-S(K) MAT0O290
RETURN MAT00300
END t4AT0031 C,
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SUBROUTINE ROT IT(THP R,S) ROTOO0
DIMENSION Rc3,3)XC), 6 C3) ROTOO02O
IFCTN.LE.1 E:34) TH=O. R0760'030
IF(PN.LE.1.E-30) P8=0, ROT0t.O40
Y=SIN< TN) ROTOOO5O
X( I)=V*COS( PH) ROTO0O6O
X(2) )tV*SIH(PH) ROTOOO70
W~ 3)=COS( TN) ROTOGOBO
DO I Jwi,3 ROTOOO9u
S( )=0. ROTOOI 00
DO I K=1,3 ROTOOI 0

I Sc J) S( J )*RCK, J )*XCK) ROT0O120
RETURN ROTOOI130
END ROT0ca14u
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SUBROUTINE SMOOZ<NSCA, NO) SMOOOOI 0
C*****THIS SUBROUTINE DETERMINES NO, THAT VALUE OF I BEYOND WHICH ALL Sf1000020
C*****Y(I) IN A SEQUENCE ARE ZERO. SMO00O3J

COMMON /MO5/VLC,S,SA(3).EN(10,t0O>,ENC<lO),EL1IN,DELD,DTOT, SM000040
*NTMAX, NSCAM KM AXLMAX *LMM Sf1000050
COMMON /BAS OT/U(6-)SUM(65),VL(16),WVL,ALBED(16),S<16), SM000060
+BE( 16),SINGUV, PF(65),LLMAX SM1000076
I=NTMAX+ ISf1000080

100 1=1-i SO0090
IF(U.EQ-0)G0 TO 200 Sf1000100
Y1=EH(NSCA,I) SMOOOI 10
IF (YI.CT.0.0) GO TO 200 SM000120
GO TO f00 Sf10001 30

200 NO=I SMOO0I140
RETURN Sf1000150
END Sf1000160
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SUBROUTINE START(S5) STAO00O0
C STA00020
C*** THIS SUBROUTINE INITIALIZES PHOTON LAUNCH DIRECTION AND CALCULATESSTAOO030
C*** DIRECT BEAM (ZEROTH ORDER) CONTRIBUTIONS TO RECEIVED POWER. ST 00040
c STAO0050

COMMON/ALL/AT, BT, CT, BLIM STAO0060
COMMON/CONB/X( I 00),Y( 100) STAO0070
COMMON/FWD/AKM, R(3,3), AKSQ, XD(3), ASQ( 3), RE( 3,3), AC3) STAO0080
COMMON/HIT/UDS,THSP,RS(3,3),XS(3)oDSAXV(3) STAO0090
COMMON/FGEL/XA( 3), D, NSCA STAOOJ 00
COMMON/FAHT/SD(3),UV,GAMMA,ELD(2),STH,FAC,ALIM,THV,TAU,EL(2), STAO01 10

*ALB( 2),ZG, DMAX STAO0120
COMMON/RNDM/ SEED STAO0130
COMMON /MO5/VIC1,SI,SA(3),EN(< , IO0,ENC(10),ELMIN,DELD,DTOT, STAO0140

+NTMAX, NSCAM, KMAXLMAX, LMMI STA00150
COMMON /BASPOT/U(65),SUM(65),WVL(16),NWVL,ALBED(16),BS(16), STAO0160

+BE( 16),SINGWV,PF(65),LLMAX STAO0170
COMMON /COHST/PI,P12,PIRADTWOPI,TORRMBCDEGK STA00180
DIMENSION SS(3) STAOO1O

C STA00200
C*** GENERATE RANDOM THETA CAT) AND PHI (BT) PHOTON LAUNCH ANGLES STAOO2iO
C*** CONFINED WITHIN SOURCE CONE. STA00220
C STA00230

ANR=RAND( SEED) STAO0240
IF<mNR.LE.1.E-30) ANR=O. STA00250
ATsTHSP*SQRT( ANR) STA00260
BT=TWOPI*RAND ( SEED) STAO0270

C STA0O0280
C*** ROTATE LAUNCH VECTOR SA() INTO STANDARD FRAME OF REFERENCE. STAO0290
C STAO0300

CALL ROTATCAT,BTRS,SA) STAO03IO
C STAO0320
C.** DETERMINE HORIZONTAL COMPONENT CT OF LAUNCH VECTOR AND BRANCH STA00330
C.** TO VERTICAL TREATMENT (WHICH INCLUDES GROUND PLANE) IF THIS STA00340
C*** COMPONENT IS VERY SMALL. STA00350
C STA00360

CT=SA( I )**2+SA( 2 )**2 STA00370
IF(CT.LE.I.E-24)GO TO I STAO03SO
Vi=SORT(CT) STAO0390
Cl=SA(i)/VI STAO0400
Si =SA(2)/Vt STAO04I 0
GO TO 2 STA00420

C STAO0430
C*** DEFINE VERTICAL UNIT VECTOR STA00440
C STA00450

i VI=0. STA00460
CT=SAC3) STAO0470
SAC3)=1. STAO0480
IF((CT.LT.O.).AND.(ALB(2).GT.O.)) SA(3)--i. Q-A00490
CI=1, STA0500
61=0. STAO051 0
SA( i )=0. STAO0520
SA(2)=O. STA00530

C STA00540
C*** INITIALIZE TOTAL TRAVERSE DISTANCE DTOT AND STATISTICAL STA00550
C*** STRENGTH STH. STAO0560
C STAO057O

2 DTOT-0, STA005 0
STH=1 . STAO0590
BT=O, STAO0600
IF(AT.LE.1.E-30) GO TO it STA00610
DAA=DSA/COS( AT) STA00620
DAD=0. STA00630
DO 3 K=1,3 STA00640
XA( K )=XV( K )+DAA*SA( K) STA00650
DAD=DADY(K)**2 STA00660

3 BT=BT+Y(K)*SS(K) STAOO67O
IF<DAD.LE.1.E-30) DAD=0. STAO0680
DAD=SQRT( OArl) STA 00690

C STA00700
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C*** DETERMINE DIRECT BEAM ATTENUATION DISTANCE AND BIASING DISTANCES STAOO7in
C*** FOR INITIAL PHOTON TRAVERSE, STAO00O.
C STAOO73v

CALL ELM(XA,SAJEL) STAOO740
IF(BT.LE.ALIM) GO TO 4 STA 0(750
IFCDAD.LEC1,001*DSA)) GO TO 4 STA00rE6o
8T=0, ST'0 07;'
CT=O, S TA 0078
DO 5 K-1,3 S T A 00 Io7SO
CT=CT.SAC IK)*SDCIQ STAO 9?00

5 BTCBTtY(IO*SD(K) STAuaiO
CTSQ=CT**2 5A02
IF(CTSQ.LE.t.E-30) GO TO 4 STR00830
ELSD=ABSC BT/CT )-DAA STA0 0840
CT=O, STh00850
DO 6 k-1,3 STA00860

6 CT=CT+( XA( K)+SA( K)*ELSD-XD( K) )**2 STA00B70
IF(CT.GT.AKSQ) GO TO 4 STAO08SO
IF(EL<2).LE.EL(1)) STH=0. STA00990
IF(ELDCI).LE.0.) EL(2)-ELSD STAOO9O0
IFYDAD.LT.RLIM) GO TO 4 STA0OSI u
UD5= -BTV'IDAD STA0O920
IFC UDS .LT. WwY)RETURN STAO0930
NT=l ,+(ELSD-ELMINt'DELD STAOO940
IF(NT.LT.0) GO TO li STAOO95O
IFCNT.EO) NTI1 STA6O960
EN( I,NT)=EN I ,NT>+EXP(-GAMMA*CEL(2)-EL(1))) STAO097O
RETURN STA009804

4 CONTINUE S TA 00990o
IF(<EL(2)-ELCi)).GT.1.E-20> RETIJRN STAOI 000
IF((SA(3>.GE.0.).OR.(ALB(2).LE.I.E-20)) STH=0. STA0I0zO
RE TURN STAOI 020

iI STH=O. STAOI030
RETIJRN STA01 040
END STAGI 050
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SUBROUTINE TRAVRS( JTYPE,12FLG,ICOLD5 TRA000i 0
COMMONIRHOM/ SEED TRA00020
COMMON/ALL/AT, BT,CT, BLIM TRA00O3O
COMMON/-FAHTe'50c3),Uv,GAMMA,ELD(2),STH,PAC,ALIM,THV,TAI,EL(2), TRA 10040

*ALB( 2), ZO, MAX TRAO 0050
COMMON /MO5/V1,C1,S1,SA(3),EN(l0,100),ENC<10),ELMIN,DELD,DTOT, TRA0O060

*NTMAX, NSCAM, KMAX,LMAX, LMM1 TRAC 0070
COMMON /*BASPOT/U(65),SUMC65),WVLC16),NWVL,ALBEDC16),BSC16), TRAQOOSO

+BE( 16 ),SINGIAV,PF65),LLMAX TRA0 0090
COMMON/PFGEL/-XAC 3),0, NSCA TRAQOI100
COMMONFWD/AKM,R(3,3),AKSQXD3),ASQ3),RE(3,3),A(3) TRAOO01 0
COMMON /CONST/PI,P12,PIRAD,TWOPI,TORRMB,CDEGK TRAOO12O
COMMON/CONB/"X(1I00),YC 100) TRAOOI30
DIMENSION SDAC3) TRAQ0l140
DGAM=EL( 2 )-EL( TRA 0i 5no
REXIT, 99999 TRAQOI60
KX . 99999TA60
RXX=.99999 TRA0O18O

IF(DA.L..)AD.AB()GT0))OTO 9 TRAO6i9O
IF(DCAMLE.1.E-7) GO TO 70 TRA'3 0200
IF<I12FLG.EQ.l) GO TO 5 TRA OO 21 0
IF@<SA(3).CE,0,),OR.CALB(2).LE,0,))REXIT=1,-EXP(-GAMMA*DGAM) TRAO0220
AT=EL i )-cpLO~c'i.-REXIT*RAND ( SEED))n/&AMMA TRA0O23O
GO TO 4 TRA00240

5 CONTINUE TRAOO25O
IF<ELD< 1 >GTLALMALM=ELD~i) TRA0O260
RXX= 1 .r'uMMA*(<i ,/FLIM)-(i1./DGiAM)) TRAOO27O
DENOIM=(( 1,/ALIM)-GAMMA*RXX*RAND< SEED )> TRAOO280
IFct'ENOM,LE.tE-7) GO TO 70 TPAOCI290
AT=l ./DENOM TRAOO0300
RX=EXF( -cGAMMA*AT) )*( AT*GAMMA )**2 TRAOO3I 0

4 BT=XA 3 )+SA< 3 )*AT ThAC00320
IF( (6T.GT.ZG ).AN&.CAT.LE.EL(2) ))GO TO 2 TRAO:0330

9 JTYPE=2 TRA00340
AT=(. ZC-XsC< 3 ) VSW 3) TRA 003. o
GO TO I1RA00360

2 JTYPE=1 TRA 00370
i STH=ALB(.JTVPE )*REXIT*STH*RXX TRAOO3SO

IF(STI-.LE.O. >RETURN TRA00390
DO 3 Kli,3 TRA004400

3 X.A( K)=XAC K +AT*SA( K) TRA00410
DTOT=DTOT+AT TRA 00420
IF(NSCA.NE.2) GO TO 50 TRAOO43O

AT=0,TRA00440
DO 8 k-t,3 TRAOO45O
SOW K )XD( K)-XAC K) TRAO0460

8 AT=AT+SDA(K )*SDA( K) TRAOO470
IF(AT.LT.BLIM>GO TO 15 -! A00'480
AT=SQRT( AT) i r ",Ci049 0
8T=0, TRA 00500
DO 32 K=1,3 TRA00510i
SDA<K )=SDA( K)/AT TRO00520

32 BT=BT-SDM( K>*SD( K) TRA 00530
IF(BT.LT.UV) GO TO 50 TRA0(0540
CALL FWRD(SDA,DOM,AT) TRA 00550
NT=1 .. (DTOT+AT-ELMIN)/DELD TRA00560
IFCNT.LT.0) RETURN TRA 0057(U
IFCNT.EQ.O) NT=1 TRAO058O
IF((NT.EQ.t).AND.(I2FLG.EO.O').AND.CICOND.EQ~lflGO TO 50 TRAOO59O
IF( NT.CT .NTMAX )RETURN TRAO0600
CT-0. TRAOO6610
BT-0. TRA00620
DO ? K-1..3 TRAOO630
BT-BT'-SDA( K)*SD( K) TRA00640

7 CT-CT.SDA(K)*SA(K) TRAOO65O
PFlrl. TR400660
IFC JTYPE.EQ. I)CALL FIND(CT,PFI) TRAOO67O
CALL ELMCXA,SDAJEL) TRAO0680
AT-AT-EL( 1 TR.A00690
IF( ELDC 1. GT.O. )AT-EL( 2)-EL( 1) TRAOO700
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DOM=DON*PFI*STH*EXP( -CANNM*AT)*BT*RX TRAOO7i 0
IFI12FLG.NE.D) GO TO 13 TRA0072'
IF(NT.EO.I) DOM=DON*10. TRA0073.
IF(NT.CT.1) DON=O, TRA0O740
GO TO 14 TRA00750

13 CONTINUE TRA0'0760
IFUICOND.EQ.1) DOM=DOM/0.9 TF:AOO770

14 EN(NSCA,NT ;=EN(NSCA,NT )+DOM TRA 00760
GO TO 50 TRAOO79O

15 ENC(2)=ENC(2)-l. TRAAO800
STH=0. TRA061i0
RETURN TRA 06(820

50 CONTINUE TRAO00830
IF<I2FLGEO.t) GO TO 60 TRAOO84O
CALL BKUD(JTYPE) TRA 00('50

60 RETURN TRAAO86O
70 ENC(NSCA)=ENC<NSCA)-l, TRA00687

STH=O. TRAOOSSO
RETURN TRA00890
END TRAO('900
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SUBROUTINE USCA(SC,US) USCOOOI 0
COMMON /MO5/VI,CLSLSA<3EN(07OO) ,ENC?0>.ELMIN,DELD,DTOT, USCO0020

+NTMAX. NSCAM', KMAX. LMAX, LMMf USCOO%30
COMMON /BASPOT/U(65),SUM(65),WVL(16),NWVL,AL8ED(16).BS<16), USCOnO40
*BE( 16),SINGWV,PF<65),LLMAX USC06050
L=1 USCOOO60
LL=LMM i USCO0070
DO I K=1,KMAX Iscioo008
LL LL/2 USC60090
L=L+LL USC;0Q1 00
IF(SUM(L.GT.SCL=L-LL UsCooi 10
CONTINUE USC6026
US-U<L >+(SC-SUM(L ))(U(L+I )-U('L) )/SUM(L i )-SUWL ) usctooi30
RE TURN U5C00~ 40
END USC00i 50



SUBROUTINE SMOKE(WAVEi,ICLMATTRANS, iERR) sMk0002
COMMON /IOUNITOIOIN,IOOUTIPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUSMKOOO2
COMMON /CLYMAT/TEMP,PRESS,RH,AH,DP,VIS,CLDAMT,CLDHYT.. SMKO00'

I FOGPRB,WNDVEL,WNDDIR,IPASCT SMKOO040
COMMON /GEOMET/ PTS(15),IGEOSW SMKO0050
COMMON /CONST/PI,PI2,PIRAD,TWOPI,TORRMB,CDEGK SM.<0:6C
DIMENSION IR(26),ITTL(II,&),TSUB(Il),QDIV(11) .VKr fT7
EXTERNAL JPASCT MK 0080

C

C**** NEW PROGRAM OPTIONS ADDED AS REVISIONS 03 & 04
C
C THIS REVISION TO THE MODEL ALLOWS THE OPTION OF PRODUCING A ONE
C DIMENSIONAL "SNAPSHOT" OF A SMOKE SCREEN DUE TO ANY NUMBER OF
C MUNITIONS AT SOME SPECIFIED TIME; OUTPUT FOR THIS OPTION IS
C CROSSWIND TRANSMISSION AS A FUNCTION OF DOWNWIND DISTANCE MT
C A SINGLE GIVEN TIME RATHER THAN TRANSMISSION MS A FUNCTION
C OF TIME AT A SINGLE GIVEN LINE OF SIGHT.
C
C NEW INPUTS ARE ENTERED THROUGH THE "NAME" CARD AS:
C NAME
C STIME = SINGLE GIVEN TIME AT WHICH SCREEN IS TO BE SAMPLED
C FRONT = LENGTH OF SCREEN TO BE SAMPLED (ALONGWIND)
C DELX = INCREMENTS BETWEEN CONTIGUOUS LINES OF SIGHT
C MCUOPT = OPTION TO SUPRESS INTERMEDIATE OUTPUT (I = SUPRESS'
C
c ALSO THE TIME OF DETONATION FOR EACH MUNITION IS REQUIRED <IN
C SECONDS) AS THE FOURTH ENTRY ON THE "MUNC" CARD
C
C**** THE CAVEATS FOR THE NEW OPTION ARE:
C i) THE LINES OF SIGHT MUST BE CROSSWIND
C 2) STARTING POINT FOR SAMPLING IS THE OBSERVER-TARGET
C COORDINATES ENTERED ON THE "OBSC" AND "TARC" CARDS
C 3) THE PRNT OPTION ON THE "OUTP" CARD MUST BE ZERO
C 4) A PLOT FILE OPTION HAS BEEN ADDED AS THE FOURTH ENTRY ON
C THE "OUTP" CARD (NPLT=1 WILL CREATE A PLOT FILE OF THE
C FINAL RESULTS ON UNIT NPLOTU - SEE EOMAIN)
C SMKO0090
C NOTE: THE FOLLOWING COMMON BLOCK ALLOWS MUNITION BURN DURATION SMKO01OO
C AND OBSCURATION PERIODS UP TO 16.0 MINUTES (960 SEC) SMKOOllO
c TO ALTER PERIOD, CHANGE MAXS AND DIMENSIONS OF SMAS, PVOL AND SMKO0120
C CLTOT, SMKO0130
c SMKO0140

COMMON /MOS/ SMAS<960),PVOL(960),CLTOT(960),SMTPAN(7),RI(9), SMKOO 50
*EXTC(8),ZL(2),XL(2),YL(2),XINT(2),YINT(2),ZINT(2),IFLAG(2) SMKO0160
DATA MAXS/960/ StoKO0170
DOTA QDIV S0, 3 . 0,6 , 6 ,. 0 . 0 fill , I , , N O 18 0

C SMKO . 90
C NOTE: FOR SHORTER OR LONGER BURNS AND OBSCURATIONS, USERS MAY SMKO'O
C SUBSTITUTE FOR THE COMMON BLOCK AND MAXS PARAMETER AND ALTER SMKO0O 0
C DIMENSIONS FOR SMAS, PVOL AND CLTOT. SMKO20
C SMKO0230

SMOKE MODEL SMK024
C FORMAL INPUTS: SMK 025
C WAVEI = WAVELENGTH IN MICROMETERS <OR 94, GHZ) FROM ALLOWEDSMKO0260
C BANDS (SEE EXTC RECORD BELOW), SMKO)260
C ICLMAT CLIMATOLOGY FLAG, IF I THEN /CLYMAT/ VALUES OVER- SMKO0280
C RIDE METR RECORD VALUES. SMKO0290
C IGEOSW = GEOMETRY FLAG FROM COMMON GEOMET. IF SET SMKO0300
C TO I IN EOMAIN, THEN OBSERVER AND TARGET SMKO0310
C COORDINATES ARE PASSED TO SMOKE, AND ANGLE SMKO0320
C XNORTH SET TO 90, DEGREES. SMK00330
C FORMAL OUTPUTS: SMK00340
C TRANS - TRANSMISSION AT TIME ETO (DEFAULT) OR USER SMKOO350
C SPECIFIED TIME (SEE OUTP RECORD BELOW) FOR SMKO0360
C WAVELENGTH WAVEI ALONG THE OBSERVER-TARGET SMKO0370
C LINE-OF-SIGHT. SMKO0380
C IERR = ERROR FLAG. I IF ERROR IN SMOKE. SMKO0390
C USER RECORDS INPUT: SMKO0400
C EACH CARD BEGINS WITH A 4 LETTER IDENTIFIER IN COL 1-4, SMK0041u
C FOLLOWED BY AS MANY (REAL) FIELDS AS NEEDED, 10 COL. SMKO0420
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C PER FIELD BEGINNING IN COL ii. THE CARDS ARE NOT ORDER SHKO433
C DEPENDENT ALTHOUGH VALUES ON EACH RECORD MUST FOLLOW THE ORDER SsK00440
C SHOWN IN COMMENTS BELOW. FORMAT (2A2,6XTF10.3) Sf'I00450
C SM.,00460
C THE FOLLOWING ARE REQUIRED RECORDS FOR AT LEAST ONE INPUT SET. SMKO0470
C SMKO0480
C IDENT. VARS. DESCRIPTION SMK00490
C- -- ----------------------------------------------------SMKO0500
C SMKO05i6
C MUHC XM,YM,ZM,TM MUNITION COORDINATES AND EVENT TIME SMKO0520
C (M,M,M,SEC)
C SiKY00530
C BART COMPUTATION TIMES AND X-AXIS DEFINITION: SMKO0540
C STO OUTPUT STARTING TIME (SEC. SINCE IGNITION) SMKO0550
C ETO ENDING TIME FOR CALCULATION (SEC,) SMK00560
C DTO TIME INCREMENT FOR OUTPUT TABLES (SEC) SMKO0570
C ANGLX ANGLE OF POSITIVE X-AXIS WPT NORTH SMKOoSSo
C (EG. CLOCKWISE WRT NORTH) ASSUMED 90 DEC, IFSMKO0590
C IGEOSW IS I FROM EOMAIN SMKO0600
C SMKOo6I0
C OPTIONAL DEPENDING ON PARAMETERS CHOSEN: SMK00620
C SMKO0630
C IDENT. VARS. DESCRIPTION SMKO064u
C - ------------------------------------------------------- SMK00650
C OBSC XOYO,ZO OBSERVER COORDINATES (IGNORED IF IGEOSW SMK00660
C IS 1 FROM EOMAIN). (M,M,M) SMKO067D
C TARC XT,YT,ZT TARGET COORDINATES (IGNORED IF IGEOSW IS SMKO0680
C I FROM EOMAIN) (M,MM) SMKO0690
C OUTP OPTIONAL RECORD TO SELECT AMOUNT OF PRINT OUTPUTSMKO0700
C AND TO SELECT CRITERIA FOR RETURNED SMKQ0?u
C TRANSMISSION. SMK00720
C PRNT IF 0., ALL FULL OUTPUT LISTINGS CREATED. SMKO0730
C IF 1. IS ENTERED AT ANY POINT, THEN ALL FURTHER SMKO0740
C OUTPUT IS SUPPRESSED, EXCEPT FOR THE FINAL SMKO0750
C ACCUMULATED EFFECTS LISTING OF TOTAL CL AND SMKOO760
C TOTAL TRANSMITTANCE FOR COMBINED MULTIPLE INPUT SMKO0770
C SETS. (DEFAULT IS PRNT = 0.) sMK00?80
C CRITER SELECTS CHOICE OF TRANSMISSION RETURNED FROM SMKO0790
C SMOKE. SMKO0SO0
C 0. = RETURN TOTAL TRANSMITTANCE COMPUTED AT SMKOOBIO
C LAST TIME ETO. (DEFAULT CASE) SMKO0S20
C I. - RETURN THE MINIMUM. VALUE OF TOTAL SMK00830
C TRANSMITTANCE COMPUTED FOR WAVELENGTH SMKO0840
C WAVEI. SMKOOS50
C 2. - RETURN VALUE OF TOTAL TRANSMITTANCE FOR SMKO0860
C WAVELENGTH WAVEI COMPUTED AT USER- SMKO0870
C SPECIFIED TIME TIMTRN BELOW, SMKOo8Bo
C TIMTRN REQUIRED ONLY IF CRITER IS 2., TIME FOR WHICH ^MK00890
C TRANSMITTANCE RETURNED IS COMPUTED. SHOULD BE o,'K00900
C CLOSE OR EQUAL TO A TABLE TIME (AS DETERMINED BYSMKO0910
C THE BART RECORD) FOR ACCURACY. SMKO0920
C IPLT PLOT CODE ADDED IN ORDER TO PLOT OUTPUT ON UNIT
C NPLOTU IF IPLT - i.
C SMKO0930
C MUNT REQUIRED IF BURN RECORD IS NOT USED. OTHERWISE, SMKOO940
C OPTIONAL. ANY NON-ZERO VALUES INPUT WILL OVER- SMKO0S50
C RIDE PREVIOUS SOURCE DEFINITIONS (INCLUDING SMKO0960
C THOSE FROM THE BURN RECORD.) SMKO0970
C SMKOO98u
C XN NUMBER OF MUNITIONS IGNITED AT THE SAME SMKOo990
C LOCATION AND AT THE SAME TIME (DIMENSIONLESS)SMKOI000
C FW FILL WEIGHT OF ONE MUNITION (LBS.) FOR SMKO1010
C WPPWP,HC OR RP (BUT RATE OF BURN SMKO1020
C IN GAL./HR. FOR FOG OIL. NOTE 1 GAL/HRU SMK01030
C 0.93 G/S) SMKOI040
C TBURN BURN DURATION FOR THIS MUNITION (SEC) SMKO1050
C TYPE TYPE OF SMOKE (DIMENSIONLESS) SMKO1060
C I.=WP, 2.=PWP OR WP WICK/WEDGE, 3,=HC, SMKOI070
C 4.-FOG OIL, 5.=RP SMKO1060
C EFF MUNITION BURN EFFICIENCY. (PERCENT) SMKO1090

93



C IF INPUT AS 0., THEN DEFAULT IS USED. SMKOIu.
C YF YIELD FACTOR (DIMENSIONLESS). IF 0_ DEFAULTSSMK611 .

C TO RELATIVE HUMIDITY DEPENDENT STRAIGHT SMKCI 2u
C LINE FIT FOR WP,PWP,RP FROM JOHNSON 8MP 0 ij0
C AND FORNEY. SIMILARLY FOR HC, FOG OIL IS GMKO 14n
C SET TO 1. CMkO'' I

C .1i< 160
C METR REQUIRED IF ICLMAT IS ZERO, OTNERWISE, II I. (,
C NEEDED ONLY FOR E OR F PASQUILL CATEGORY TO SMY01180
C PROVIDE TGRAD WHICH IS NOT AVAILABLE IN Sm- !1190
C YCLYMAT/. smK 0 2 102
C SMK 1210C RELHUM RELATIVE HUMIDITY (PERCENT) UM ',

C UW WIND VELOCITY (M/SEC) smr{,1230
C INDIR WIND DIRECTION (USUAL MET CONVENTION, SMKOu240
C ANGLE IN DEC, CLOCKWISE FROM NORTH OF SMrKO'250
C DIRECTION FROM WHICH WIND ORIGINATES.) SHOO,260
C PeAT PASQUILL CATEGORY (DIMENSIONLESS) SMKu1270
C i.-A, 2.-B, 3.-C, 4.-D, 5.-E, 6,-F SMKO12O
C AIRT SURFACE AIR TEMPERATURE (DEG C) SMK01290
C TGRAD VERT TEMP GRADIENT (C DEGM). SMkO 300
C EXAMPLE; TGRAD=(AIRT(IO M)-AIRT(,5 M)),-9.5 M SMK113iO
C (USED ONLY FOR PASQUILL CATEGORIES E, F) SMXi320
C SMKO -30
C EXTC OPTIONAL USER OVERRIDE FOR EXTINCTION Smxoi3qo
C COEFFICIENTS, SMK01350
C IF RECORD NOT USED, OR FOR ANY VALUES READ S iKi360
C IN AS 0, THE EXTINCTION COEFF. SMKO3?70
C DEFAULTS TO ALPHA ARRAY VALUE IN STRANS. SMK01380
C SMKoi390
C INPUT EXTINCTION COEFF, (M**2/G) ORDER ON CARD SiMKOi400
C CORRESPONDS TO THE BANDS: SMK01410
C 0.4-0.7 MICROMETERS SMK01420
C 0.7-1.2 MICROMETERS SMK01430
C 1.06 MICROMETERS SMKO1440
C 3.0-5.0 MICROMETERS SMKO1450
C 8.0-12. MICROMETERS SMK0i460
C 10.6 MICROMETERS SMK01470
C 94.0 GHZ. SMKO140
C SMKO1490
C BURN OPTIONAL - SELECTS BUILT-IN MUNITION CHARACTER- sMkoi500
C ISTICS FROM THE BRATE ROUTINE FOR ONE (XN=i) SMKO510
C MUNITION. VALUES ARE FOR FILL WEIGHT (FW), BURN C KO 520
C DURATION (TBURN), SMOKE TYPE (ITYPE), EFFICIENCY &'2vO15i30
C (EFF). YIELD FACTOR IS SET TO ZERO SO THAT RH S KO1540
C MODEL DEPENDENT VALUES ARE USED. ANY VALUES READ SN 0W-50
C IN AS NON-ZERO ON A MUNT RECORD (WHICH IS SMKu-
C OPTIONAL IF A BURN CARD IS USED) WILL OVERRIDE SMYJ.
C THE DEFAULTS STORED IN BRATE. SMKC,
C SMKO 5%j
C TYPM MUNITION TYPE: SMkO'600
C 0. - USER DEFINED MUNITION SOURCE CHAR, SMK016)t
C i. - 155MM HC, Ml CANISTER. SO<01620
C 2. = 155MM HC, M2 CANISTER. SMKO 630
C 3. 105MM HC CANISTER. SMKO'640
C 4. - 155MM HC M11681 PROJ. SMKO1650
C 5. - 105MM HC M84AI PROJ. SMKO1660
C 6. - SMOKE POT HC M5 SMKO1670
C 7. 60MM WP M302 CARTRIDGE SMK01680
C S. 81MM WP M375A2 SMK01690
C 9. 4.2 IN WP M32eA1 SMK01700
C 1O. - 155MM WP MitOE2 SMKO1710
C fl. a 105MM WP M6OA2 SMK01720
C 12. = 4.2 IN PWP M328AI qMK1 73F
C 13. - 5, IN PWP ZUNI MK4 SMKG1740
C 14. a 2.75 IN WP WEDGE SUB-MUNITION, SMKOI750
C 15. - 3. IN WP WICK SUB-MUNITION SMKO1760
C 16. - 6. IN WP WICK SUB-MUNITION SMK01'70
C 17. a 155MM WP WEDGE XM825 (92 SUB-MUN.) SMKO1780
C 18, a BIMM RP WEDGE NAVY SUB-MUNITION SMK(1I90
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C 19. - 8iMM RP WEDGE GERMAN SUB-MUNITION SMkOisOo
C 20. - 155MM RP WEDGE XM803 (228 SUB-MUN.) SMKOISI0
C 21. a FOG OIL GENERATOR (EXAMPLE) sM"'JI620
C BRATI BURN-RATE COEFF, (CONST. TERM) SMt,01830
C BRAT2 BURN-RATE COEFF. (LINEAR TERM) SMKO1t40
C BRAT3 BURN-RATE COEFF. (QUADRATIC TERM) SMKO1850
C BRAT4 BURN-RATE COEFF. (CUBIC TERM) SMKOIS60
C RATE COEFF. ARE BASED ON THE SCALED SMK01870
C POLYNOMIAL DESCRIBING THE FRACTIONAL SMKoi0so
C MASS BURNED AT SCALED TIMES FROM 0. SMKO1890
C (IGNITION) TO i. (BURN-OUT). THE INTEGRAL SMKQ1900
C OF THE POLYNOMIAL FROM 0. TO 1. MUST SMKOI9iO
C BE 1., IE. THE SCALED TOTAL MASS BURNED sMK01920
C BY TIME 1. IS 100 PERCENT. THE PROGRAM SMKO1930
C WILL CHECK FOR THIS CONDITION AND RE-SCALESMrO*940
C COEFF, IF NECESSARY, SMK01950
C BRATS SPECIAL BURN RATE COEFFICIENT FOR ESTIMATING SMK0i960
C THE RAPID BURST FOLLOWED BY SLOW BURN OF SMKOI970
C SOME MUNITIONS. THE FUNCTIONAL FORM OF SMK0i980
C THE TERM MULTIPLYIED BY BRAT5 IS SMK01990
C .07919 * (358900. / (1. + 35800. T/TBURN)) SMK0.00
C THOSE MUNITIONS FOR WHICH THE RATE IS NOT SMK02010
C MODELED WILL RECEIVE BRATi=i., BRAT2,3,4,5 =OSMK02020
C (IE., CONSTANT BURN-RATE). THE USER MAY SMK02030
C OVERRIDE THE DEFAULT RATES BY ENTERING VALUESSMK02040
C ON THE BURN CARD. SMK02050
C NAME SCREEN PARAMETERS
C STIME TIME AT WHICH ' REEN IS EXAMINED
C FRONT SCREEN FRONTAGE TO BE EXAMINED
C DELX INCREMENTAL SPACING FOR SCREEN EXAMINATION
C MCUOPT OPTION TO SUPRESS INTERMEDIATE OUTPUT WITH
C MCU STUDIES OPTION (MCUOPT=i WILL SUPRESS)
C SMK02060
C THE FOLLOWING IDENT RECORDS ARE ALWAYS REQUIRED. SMK02070
C sMKo2oaa
C GO SIGNIFIES TO BEGIN EXECUTION FOR THIS DATA SET. SMKc2OO
C AFTER EXECUTION, ANOTHER SET OF INPUTS MAY BE SMK02i00
C READ-IN FOLLOWED BY ANOTHER 'GO' CARD, SMK0211O
C ANY VALUES ESTABLISHED FROM PREVIOUS INPUT SETS SMK02120
C TO THE ROUTINE ARE STILL IN EFFECT, THUS DATA SMK02130
C SUCH AS FROM CARD OBSC NEED NOT BE READ AGAIN IF SMK02140
C THERE ARE TO BE NO CHANGES TO OBSERVER COORD.,ETC. SMK62150
C SMK02160
C DONE * MUST ** BE THE LAST RECORD READ. DESIGNATES SMK0217O
C LISTING OF ACCUMULATED EFFECTS IF MORE THAN ONE SMK0280
C INPUT SET (DELINEATED BY GO CARDS) WERE INPUT. SMK02190
C ALSO RETURNS CONTOL TO EOSAEL EXEC MODULE. SMK02200
C NOTE THAT A 'DONE' CARD CAN BE USED IN PLACE OF MK02210
C THE FINAL 'GO' CARD IF DESIRED. ;r.O 2220
C SMKu2230
C OUTPUTS SMK02240
C LIST OF INPUT PARAMETERS AND SMK02250
C AT EACH COMPUTATION TIME, TO, THE FOLLOWING: SMK02260
C SMK02270
C X CLOUD LENGTH ALONG WIND VECTOR (M) SMK02280
C Z CLOUD LEADING EDGE HEIGHT ALONG WIND VECTOR SMK02290
C <M) SMK02300
C YFULL CLOUD LEADING EDGE FULL-WIDTH PERPENDICULAR SMK02310
C TO WIND VECTOR (M). SMK02320
C PATHL SMOKE LENGTH OF I MUNITION ALONG OBS-TGT LOS SMK02330
C (M) SMKO2340
C CL TOTAL CL OF SMOKE ALONG OBS-TGT LOS (GM,'M**2)SMK02350
C FOR XN MUNITIONS. SMK02360
C SMTRAN TRANSMISSION IN SPECTRAL BANDS OF SMOKE ALONGSMKO2370
C LOS SMK02380
C SMK02390
C SUBROUTINES CALLED... DIRECTLY: CLSMOK, SCONST, SMASSP, JPASCT, SMK02400
C WGGEOM, STRANS, BRATE.. INDIRECTLY: XYZINT, QROOT. SMK02410
C SMK02420

DATA ITTL/ 2HWH,2HIT,2HE ,2HPH,2HOS,2HPH,2HOR,2HUS,2H (,2HWP,2H) ,SMK02430
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" 2NPU.2HP ,2HOR,2H t4,2NP ,2HWI,2HCK,2H/W,2HED,2HGE,2H , SMK024-
* 2HNC,2H S,2HMO,2HKE,ZN ,2H ,2H 2H ,2H ,2H ,2H , SMK02'
" 2NFO.2NG ,2H01,2HL ,2HSM,2HOK,2HE , 2H ,2H ,2H ,2H ,SMKO2e'
" 2HRE,2t4D ,2HPH,2H0S,2HPH,2H0R,2Hs5,2H (,2HRP,2M) ,2H / SMKC24CO
DATA IR /2HME,2NTR,2NMU,2NNT,2HBA,2NRT,2NMU,2HNC,2H08,2HSC,2NTA, SMKON8I -

*2HRC,2HEX,2HTC,28C0,2H ,2H8U,2HRN ,2HMI,2HSC,2HOU,2HTP,2HDO, SMK.024130
*2NNE ,2HNA,2HME / ;MK o2!; u
DATA BRAT1,BRAT2JBRAT3,BRAT4,BRATS/1 .0..0.J1./ SMKO2S1O
DATA TYPM,XN,FW,TBURN,EFF,VF.RELNUM,UW,WNDIR,ANCLX.PCAT, SMKO2520
*AIRTTGRAD /13*0,/ 3MK02530
DATA ITGRAD/0/ SNK02540
BFUN(T)cT*CBRATI+T*CBRAT2/2.,T*CBRAT3/3,,T*BRAT4/4. )>) SMKO2550

*+BRRT5*, 078i8288*ALOG I .t358800.*T> SMK 02560
NUMDIV=8 SM K025? 0
NRUNS=O 9MK02580
TIMTRN=1 , SM KO(259(i
ICRTR=O SMK 0260
TRANS=1 . SMK0.261 0
MCUOPT=0 6K22
NOPP.NT=0 SMK02620
NO MORE = 0MO 3
NCY=0 6MK02640
DO i J=t,NAXS SMK02650
CLTOTC J)=0. SMK02660

SCONTINUE SNKO126?0
DO 2 J=1,8 SMK1060

2 EXTCCJ)=O. SMKO2690
5 CONTINUE SK0?0

NRUNS=NRUNS. i8M07 0
MUNRD=O 0 MK02720
KWAVE=O S MK 02 PC
IF CWAEI,GE0.4.ANDUWAVEI.LTO,7) KWAVE=1 8MK02?4C
IF (WAVEI.GE..0.7.AND.UAVE1.LE.1.2) KWAVE-2 5K2
IF CWAVEI.GE.3.0.AND.UAVE.LE.5.O) KWAVE-4 SMKOQ?60
IF CWAVEI.GE.8.0.AND,UMVE1.LE.12.0) KUAVE-S SMKO'77O
IF CWAVE1.GT,..O9IAND.WAVEI.LT.1.06I) KWAVE=3 SMKO2 780
IF CWAVE1.GT.10.59.AND.bJAVEI.LT.1O.61) KWAVE=6 SMKO12?Su
IF CWAVEI.CT.93.9.AND.UAVEI.LT.94.1) KWAVE=7 SMKO2S0O
IF (WPVEI.GT.3188..AND.UAVEI.LT.3195.) KWAVE=7 SMK02810
IF (KIAAVEEQ.0) GOTO 998 SM K02820

C*** BEGINNING OF READ LOOP SMK0283 0
NCNK=O 8MK02841)
DO 70 I = 1, 15 -)MK0285kO

IF(I.EQ.15) GO TO 310 SMK 02860
READ( lOIN, 20) IRI ,IR2,<(CJ), J1 , 7) SMK02870

20 FORPAT(2A2D6X,7F10.3) SfIKO2SBO0
C*** RELATING INPUT DATA TO VARIABLE NAMES. SMKO :'lr,

IF(IRI.EO.IR(1).AND.1R2.EQ.IR<2)) COTO 90 SMKO2&'O,
IF(1R1.Efi.IR(3).AND,1R2.EO.IR(4)) COTO 100 M09
IF(IRI.EQ.IR(5).AND.lR2.EQ.IR(6)) COTO 110 SMKe0:'92v
IFCIRI.EO.IRG').AND.1R2.EO.IR(8)) GOTO 120 SMKU29i3c
IF(1R1.EQ.IR<9X.AND.1R2.EQ.IR<10)) COTO 130 5MK02 940
IFCIR1.EO.IR(11).AND.1R2.EQ.IR<12)) COTO 140 SMk02950l
JFCIRI.EQ.IR(13).AND.1R2.EO.1RC14)) GOTO 150 SMk02960
IF(IRI.EQ.IR(15>.AND.1R2.EQ.JR(16)) GOTO 155 SMKO:29?n
IF(1R1.EO.IR(17).AND.1R2.EQ.IR<lS)) COTO 105 smk02950c
IFCIRI.EQ.IR(19).AND.IR2.EQ.IR(20)) COTO 70 SMK02990
IFCXRI.EQ.IR(21).AND.1R2.EQ.IR(22)) GOTO 115 SMK03000
IFCIR1.EQ.IR(23).AND.1R2.EQ.IR(24)) GOTO 154 SMK03010
IF(IR1.EQ.IR(25).AHD.XR2.EQ.XR(26)) COTO 121 SMK03020
WRITE(IOOUT Bu) SMK 03030

80 FORMAT(IH ,*2H!NVALID DATA CARD-DOES NOT CONFORM TO PROPER COSMKO3040
*NVENTION IN SMOKE ROUTINE) SMK03050
WPITE(IOOIT.30) IRiIR2,(RI(J),J-1,?) SMK03060

30 FORPIAT(IH ,2A2,6X,7FI0.3) 9MK03070
GO TO 999 SMK03080

90 IF (ICLMAT.EQI1) GOTO 92 SMK03090
IF < Rf(<I ).NHE.0. ) RELNUM- Ridf) smKOZ'111 100
IF (RI(2).NE. 0.> UW - RI(2) s MKOS3io
IF (RI(3).NE.D. .OR.R1C2).NE.0.) UNDIR =R1C3) SMKO?'20
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I(RI(4tNE0O.) PCAT -R1I4) S11f)313f0
ICAT=IFIX(PCAT4.O00l ) SMK 03140

AIRT = R1(5) SMrl)Jl50
92 TORAD = R1(6) SM114.03160

ITGRAD-i SMKO3I70
NCH1(=1 SMK103180

GO TO 70 SMK103190
100 IF (Ri(l).NE..) XN-:RI(1) SMKO(3200

IF (Ri(2).HE.0. ) FW RI(2) SMK1032iO
IF (RI(3).NE.0. ) TBURH a R1<3) SMK103220
IF (RI(4).NE.0.> ITYPE - IFIX(RI(4)+.000i) SMKO(3230
IF (MUNRDEQ,0.OR.RI(5).NE.0.> EFF =Ri(S) SMK103240
*YF-RI 6) SMK103250

MUNRD-r SM8K103260
NCN1(=i SMK103270

GO TO 70 91K 03260
105S TVPM=Pi(I) S11k03290

CALL BRATE(IERR,MUNRD,TYPM,XN,FW,TBURN,ITYPE,EFF.YF,BRATi, SMK103300
*BP.AT2, BRAT3, BRAT4, BRATS) SMK103310
IF (IERR.NE.D) WRITE CIOOUT,95) TYPI SM1K03320

95 FORMATC3?N IN SMOKE, ILLEGAL MUNITION TYPE READ F5.0) SMKO(3330
IF (IERR.NE.0) COTO 999 511103340
IF (R(tQ0 RDR().O0 ADRM)E.. ADR()E.. 1K03350

* GOTO 93 81M103360
BRATI=Ri(2) 81M103370
BRAT2=R1C 3> SMKO(3360
BReT3=R1'z4) SMK03390
BRAT4=RI (5) SMK1(3460
BRATS=RI C6> SM1(0341 0

93 IF CTYPM.GT.0.> MUNRD=1 SMK103420
NCN1(=i SM11(3430

GO TO 70 81M103446
110 ISTO - IFIX<(RI~t)+.O001) SMKO(3450

IETO = IFIX(RI(2)+.0001) SMK103460
ZOTO = IFIX(R1C3)+.000l> SMK103470
ANGLX=Ri'z4) SMK103480

NCNK'=i SMK103490
GO TO 70 SMK103500

115 HOPRNT=0 S11103510
IF (R1(1).NE.0.) NOPRNT=i 8SMKO3520
CRITER-RIC 2) S11k03536
ICRTR=IFIX(CRITER4.001 SMK103540
IF (ICRTR.GT.2) ICRTRs2 SMK103550
IF (ICRTR.LT.0) ICRTR-0 SM1103560
IF (ICRTR.EQ.2) TIMTRN=Ri(3) 811K03570
IPLT=IFIX(R1(4>)
GOTO 70 SM11(3590

120 XN RlHI) Th103590
YM - R1(2) sbic.03600
ZN = RI<3) SMK1(3610
TM = RI(4)

HCHKe=1 SMK03620
GO TO 70 SM1103630

121 MODE-i
STIflE =R1'.I>
ISRN =IFIX(STIME.0.0001)
FRONT =RI(2)
DELX -RI(3)
IFCDELX.LE.0.0) DELX=5.0
XXX-FRONT/DELX
NPT8'.IFIX(XX)4t)+

MCUOPT= IF IX(R 1(4) )

130 XO - Rld) GO T 70SM03640
YO = RI(2) SMK(03650

ZO - R1C3) SMK103660
NCN1(=t SMK103670

GO TO 70 SMKO(3680
140 XT - Rid) SMK03690

YT = Rt(2) SM1103700

87



2T -Ri(35 ~0
NCHK=I SM K )37,:,l

GO TO 70 SM o37
150 DO 152 J=1,7 SMK0774k'
152 EXTC(J)-R1'J+1) SMKO -7Si

EXTCC 8)=0. SMKIr L
70 CONTINUE lk0377f

154 NOMORE-1 ,MKO -- '
IF (NCHk*.EQ.0) NRUNS-NRUNS-1 b MK -j : .9 t
IF (NCHK.EQ.0) GOTO 980 SMK03806~

155 CONTINUE SINKU38iO
C******REDEFINE MUNITION EFFICIENCY IF INPUT AS ZERO M(76r

IF(EFF.GT.GO)GO TO ll H08y
IF( ITYPE.EQ. I)EFF=1 00. SMKi384 U
IF( ITYPE.EQ.25EFF=65.0 SMKf)8,50
IF( ITYPE.EQ.3)EFF=40,0 SM1K03860
1F(ITYPE.EQ.4)EFF=iO 00,0 K03876
IFQ TYPE.EQ,5)EFF=50. SMK03880

II CONTINUE Sh9K03890
IF (ICLMAT.NE.1) GOTO 12 SMK 03900i
RELHUM=RH SNK0391 0
UW =WNDVEL SMKO3920
WNDIR=WNE'DIR SMK03930
ICAT =IPASCT SMK 03940
PCAT=FLOAT( ICAT) SMk03950
AIRT =TEMP SM K03960

12 CONTINUE SMK<03970
IF (IGEOSW.NE.1) GOTO 13 SMk63'780
DISKTM=1 000,

C. .. CONVERT UNITS FROM KM TO M.
XT=PTS(I1)*DISKTM SMV 03? 90
YT=PTS( 2)*DISKTM SMK04-'
ZT=PTS<3 )*DISKTM SMkO140II"
XO=PTS( 4)*DISKTM SMK04020
YO=PTS( 5 *DISKTM SMk046030
ZO=PTS( 6 *DISKTM SMK04040
ANGLX=90. SMK04050

13 CONTINUE SMK04060
IF (ITYPE.LT.1.OR.ITYPE.GT.5) IERR~i SMK04070
IF (IERREQ.1) WRITE <IOOUT,180) ITYPE SMk04O60

180 FORMAT'<1X,31HIN SMOKE, INVALID SMOKE TYPE = 14) SMK04090
IF <IERR.EQ.1) GOTO 999 SMK041 00

C*** CHECK BURN RATE FOR 100 PERCENT BURN AT TBURN. ... SMK041lO
IF (BRAT2,EQ.0..AND.BRAT3,EQ.0..AND.BRAT4.EQ.0..AND.BRAT5.EQ.0.) cMK04120

*BRATI=1. S MK041 30
VNORM=BFUN( I.) SMK041 40
BRATI =BRATI /VNORM SK9
BRAT2=BRAT2/VNORM SMK, 7-
BRAT3=BRAT3/'VNORM SMK04'
BRAT4=BRAT4/VNORM S!1 41 .0
BR AT 5=BRAT5/VNORM SMK041 90
IF (XN,LE.0,) XN=i. SMK04206~
IF (ITYPE.EQ.I.AND.TBURN.GT.1.) TBURN-l. SMK0421 0

C*** SET UP EXTINCTION COEFF TO BE USED ... SMK042;kO
CALL STRANS(CL.SMTRAN, ITYPE,EXTC 1 0) SMk-04230
CALL SMASSP( XNjEFF,FW,RELHUM, U, ITYPE,YF) SMK04240
TGR-TGRAD SMK04250
TGRAD=ABS( TCRAD) SK46
IF (NOPRNT.EQ.I.AND.NRUNS.CT.I) GOTO 255 SMK04270
IF (PCUOPT.EQ.1.AHD.NRUNS.GT.1) GOTO 255
IF(NRUNS.GT.I) WRITE (IOOUT,172) NRUNS SMk042S0
IF(NRUMSE0.1) WRITE (IOOUT,1720) NRUNS SMK04290

172 FORMAT(IHI,50X,.17(lH*)/51X,1H*,15X,1H*/51X,1H*,5X,5HSMOKE,5X, SMK04300
*1H*,15X,9HEXECUTION 1I3/31X,IH*,15X,IH*/51X I17(1H*)/) SMK043!n

1720 FORMAT(1H0,50X,17(1N*)/51X,HNe,15X,IH*'51X,IN*,5X,5HSMOKE,5X, SMK047-'O
*1H*,15X,9HEXECUTION ,13/51X,IH*,15X,IH*/51X,17(IH*)/) SMK04350

C*** REPORTING INPUT DATA. SMK04340
IF(ICAT.GE.5,AND,ITYPE.NE.4.AND.ITGRAD.EQ.0)WRITE (IOOUT,98) TGRADSMK(14350

99 FORMAT(iX 44HIN SMOKE ROUTINE PASQUILL CATEGORIES E AND F, SMXC4360
*2914 REQUIkE TEMPERATURE GRADIENT/I1OX,23HIF SMOKE IS EXOTHERMIC., SMK.04370
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'20H A VALUE OF TORAD - ,F7.2,25H C DEC/N WILL BE ASSUMED.?> 9NK04380
WRITE(bOOUT, 170) SMKC04390

170 FORMAT(5X, I5NSNOKE tUNITIONS,22X25HMETEOROLOCICAL CONDITIONS,25X,SMKOq400
123HEXTINCTION COEFFICIENTS) SMK .4410
URITE<IOOUT,190) (ITTL(J,ITYPE),J-,ft),UW,EXTC(1> SMK04420

190 FORMATC3X,11A2,IIX,1ONWINDSPEED , 14XFS.1,2X,3NM/S,16X, SMK04430
120140.4-0-7 MICROMETERS ,F7.3,2X,7HM**2/GM) SMK04440
WRITE(IOOUT,200) XN,EXTC(2) SMK04450

200 FORMAT(JX4IOHNO. ROUNDS, 1X,F5.0,17X,224WItD DIRECTION (USUAL ,28X,SMKO4460
120H40.7-1.2 MICROMETERS ,F7.3,2X,7H4M**2?GM) SMK04470
IF CITYPE.NE.4) WRITECIOOUT,210) FW,WNDIR,EXTC(3) SMK04480

210 FORMATC3X,INFILL WEICNT,PS.3,38 LB,11X,23HMET CONVENTION AZIMUTH)SMKO449O
1,F6.1,2X,?IIDEGREES,t2X,2041.06 MICROMETERS ,F7.3,2X,7HM**2/GM) SM1K04500
IF (ITYPE.EG.4) WRITE(IOOUT,215) FW,WMDIR,EXTCc3) SMKO4510

215 FORMATC3X,9HBURN RATE,2X,F6. 1,2X,6HGAL/NR, BX,23HMET CONVENTION AZSMK04520
1IMUTN> ,F6.1,2X,7NDEGREES,12X,20H1.06 MICROMETERS ,F7.3,2X, SMK04530
2?Hfl**2/CN) SMK 04540
WRITE( IOOUT,220)TBURN,RELNUM,EXTCC4) SM1K04550

220 FORMATCSX,9HBURN TIME,FB.1,2X,3NSEC,1IX,I7NRELATIVE HUMIDITY,7X, SMK04560
1F5.1,2X,?HPERCENT,12X,20143.0-5.0 MICROMETERS ,F7.3,2X,7HM**2/GM) SMKG4570
LCAT-JPASCT( ICAT) SMK 04580
WRITE(IOOUT,230) EFF,LCATEXTC(5> SMK04590

230 FORMATC3X, 1OIEFFICIENCV, IXF6.1I,2X,7NPERCENT,7X, I7HPASQIILL CATECOSMKO4600
1RY,9X,A1 23X,20H8.0-12. MICROMETERS ,F7.3,2X,7HM**2/GM) SMKO4610
WRITE (IbOUT,235) YF,AIRTIEXTC(6) SMK04620

235 FORMATC3X,I2I4YIELD FACTORFG.2,ISX,1SHAIR TEMPERA7URE,8XJF6.I,2X, SMK04630
18HDEGREE C,1IX..20H10.6 MICROMETERS ,F7.3,2X,7HM**2/GCM) SMK04640
WRITEC IOOUT,240 )TCRAD,EXTC(7) SMK04650

240 FORMAT(36X,I4NTEMP. GRADIENTlox.FS.2,9H C DEC./M,11X, SMK04660
111H494.0 GNZ,9X,F?.3,2X?H**tGI) SMK04670
IF (ICAT.GE.5.AND.TGR.LT.0.) WRITE(IOOUT,250) SMK04680

250 FORMATC3SX,24NCASSUMED POSITIVE INPUT)) SMKO4690
255 NRAT-O SMKCO4700

IF (BRATI.NE.0.) NRAT-1 SMK047iOY
IF (BRAT2.NE.0.) NRAT=2 SMK0472u
IF (BRAT3.NE.0.) NRAT=3 SMK04730
IF (BRAT4.NE,0.) NRAT-4 SMKC'4740
IF (NOPRNT.EO.1.AND.NRUNS.GT.1) COTO 258 SMKO475O
IF (MCUOPT.EQ.I.AND.NRUNS.CT.1) COTO 258
IF (HRAT.EO.1) WRITE (IOOUT,I75) BRATI SMKO4760
IF CNRAT.EO.2) WRITE CIOOUT,176) BRATI,.BRAT2 SMKO4770
IF CNRAT.EQ.3) WRITE (IOOUT,177) SBRATI,BRAT2,BRAT3 SMK904780
IF (NRAT.EO.4) WRITE (IOOUT,178) BRATI,BRAT2,BRAT3,BRAT4 SMK904790
IF (NRATIEG.0) WRITE CIODUT 181) SMK904800

181 FORMAT(40X,I9HBIRN RATE PROtILE f) SMK904810
IF (BRAT5,N4E.0..) NRAT-5 SMK04820
NPWP=0 SMK04830
IF ((ITYPESEQ.2,OR.ITYPEEQIS).AND,NRATJGT.1) NPWPI1 SZMK04940
IF (NRAT.EQ.5) WRITE (IOOUT,179) BRATS Sm,'04650

179 FORMATC4OX,2t ,FB.4,41H4*0.0781829*(358800,/CIl,t358800.*T/TBURN)))SMK04860
175 FORMAT(1140.40X,I9NBURN RATE PROFILE =,FB.4) SM1K04870
176 FORMATC1NO,31X,19NBURN RATE PROFILE -,FB.4,24 +, SMK904880

*F8.4,,IOH CT/TBURN)) SMK904890
177 FORMAT(1H01 20X,I9HBURN RATE PROFILE =,FS.4,24 +, SMK904900

*FS.4,12H (T/TBURN) *,FB.4,134 CT/TBURN)**2) SMK904910
178 FORMATC1HO0, 9XI9NBUJRN RATE PROFILE -,FS.4,214+ ,SMK04920

*F8.4,124 (T/,TBURN) *,FS.4,15N CT/TBURN)s*2 *,F8.4, SMK04930
*1314 (T/TBURN)**3) SMK904940

C**' PROVIDE COORDIHATES... SMK904950
258 AHGL=ANGLX.I80.-WNDIR SMK904960

IF (ANGL.GT.360.) ANCL-ANCL-360. SMK 04970
IF (ANCL.LT.O. ) ANGL-ANCL+360. SMK('4980
IF (NOPRNT.EQ.I.AND.NRUNS.GT.1) COTO 285 SMK904990
XPI-XO-XM 8119(5000
XP2-XT-XM SM19(5010
YPi-YO-Y1 SMK905020
YP2=YT-YM SMKO(5030
ZPPl1-ZO-ZM SM1KO(5040
ZPPQ=ZT-ZM SMKOS0050
CACCOS( ANCL*PIRAD) SMK905060
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SA=SIN(ANGL*PIRAD)SbOQh
XPP3=0. SMK0 -c
YPPJ=0. bMKG,u-,
ZPP3=0. SMKuA ".,1 f
XPPI XPi*CA+YPI*SAbMUa
YPPI =YPI *CA-XPI*SM A 9
XPP2=XP2*CA+YP2*SR
YPP2=YP2*CA-XP2*SA
IF <MCUOPT.EO.1.AND.NRUNS.GT.I> GO TO 285
WRITE CIOOUT,260) bMK('5150
WRITE CIOOUT,2?0) XM,YM,ZM,XPP3,YPP3,ZPP3,XO,YO,ZOXPPI,YPPI, SMKO5I60
1ZPPI,XT,YT,ZT,XPP2,YPP2,ZPP2 SMKO5I170

260 FORMAT( 110 30X, I7HFIELD COORDINATES,20X,43HROTATED COORD(<WI4D X-ASMK05I8O
IXIS, MUNITI6N ORIGIN)/O27X,,3HCX%),SX,3NCY),8X,3H Z ),20XN,4H( XWO), SMK0V19O
27X, 4HC '(), ?X,4HC ZU)) SMKO5200

270 FORMATC1X,22HMUNITION COORDINATES= 03(F9.2.2X),6HMETERS,6X, SMKO5210
13(F9.2,2X),6HMETERS/IIX,22HODSERVER COORDINATES- ,3CF9.2,2X), SMK05220
261*ETERS,6X,3CF9.2,2X),6NMETERS/1X,22HTARGET COORDINATES- , SMK05230
33( FS 2,2X),6HMETERS,6X, 3CF9.2,2X),6HMETERS) SMK05240
WRITE (IOOUT,2?5) ANGLX,TM SMKO5250

275 FORMAT(IX,4SHANCLE OF ORIGINAL X-AXIS, CLOCKWISE WRT NORTH -, SMKOZ260
*F7,2,5H DEG.,/,5X,I2HEVEHT TINE =,F6.1,4H SEC) SMKO5270
IFCMODE.GT.0) WRITE(IOOUT,1000) MODE..STIME,FRONT,DELX

1000 FORMATCSX,5HMODE-,12,/,SX,I2HSCREEN TIME=,F6.1,/,5X,SHFRONT=,F6.1,
*/,SX,I1HINCREMENT ,F6.1)
IF CNOPRHT.EQ.1.OR.MCUOPT.EQ.1) GO TO 285
IF(MODE.EO.0) WRITE(IOOUT,280> SMK05280
IFCMODE,GTIO) URITECIOOUT,281)

280 FORMATC IHO,6X,4HTIME.3X,6HLENGTM,3X,5HWIDTH,4X,6HHEIGNT,2X, SMKO5290
11OHPATHLENGTH,4X,2HCL,24X,I2HTRANSMISSION,/,7X,5H(SEC),3<1X,8N0'IETSMKO5300
2ERS)),2X,8H( METERS),2X,9NCGM/M**2), 12X,28HSPECTRAL BANDS CMICROMETSMKSJ,1 0
3ERS),/,60X,39H0.4-0.7 0.7-1.2 1.06 3.0-5.0 8.0-12., 5MK05320:-
415H4 10.6 94.GHZ,/) SMKOS3>:

281 FORMAT( 1H0,6X,5H*LOS*,3X,6HLENGTH,3X,SHWIDT4,4X,6HHEIGNT,2X, IONPAT
1HLENGTH,4X,2HCL,24X,I2HTRANSMISSION,/,4X,SHCMETERS),3(1X,8H(METERS
2)),2X,SH(METEPS),2X,SHCGM/M**2), 12X,28HSPECTRAL BANDS (MICROMETERS
3),/,60X,40H0.'--0.7 0.7-1.2 1.06 3.0-5.0 8.0-12.,
41514 10.6 94,GHZ/)

C*** BEGINNING OF CALCULATIONS. SMK05340
285 IF cW.EQ.0,) GOTO 999 SMKO?370

IF (ICAT.LT.1.OR.ICAT.GT.6) GOTO 999 5MK05360
IF(IOTO.EQ.0) IDTO - 1 SMKO5370
IF (ISTO.LE.0) ISTO=IDTO SMK05380
IF (IETO.LE.ISTO) JETO=ISTO SMK 05390

C*** CALCULATIONS DEPENDENT ON TIME. SMKO5400
C*** SET COMPUTATION TIME STEP OTIME TO I SEC. FOR NC/FOG OIL/PWP/ SMKA5410
C RP AND UP WICKS/WEDGES SMK"420
C*** BUT TO TABLE REPORT TINE INCREMENT FOR UP SMKG-'430

DTIME-FLOAT( IOTO) SMKOS44 0
TRANS-I .0 SMK05450
TSUB(lI)=0, SMk 05460
TSUB 2 )=TBURN SMK05470
IF <NPWP.EQ.0) GOTO 620 SMV: 054S50
IS-IFIX(5.*TBURNt.0001) SP~t.fu5'490
IF (IS.LT.1) GOTO 610 SMKOSE"C0o
DO 286 I-2,NUMDIV SMKQ551 0
TSUB( 1)-i ./5. SMK05520

286 CONTINUE SMKO5530
DO 600 Ial,IS SMK05540
FI=FLOATC I X'. SMKO5550
T-FI/TBURN SMKO5560
TNS-BFUN( T) SMK05570
DO 601 JDIV-2tNUMOJY SMKO5580
IF (TMS.LE.GDIV(JDIV)) TSUB(JDIV)-FI SMKO5%

601 CONTINUE SMk056f00
TSUB( NUMDIV )-TBURN SMKO561 0

600 CONTINUE 5Nk05620
CCITt 620 SlK )5630

610 NPWP-0 SMK05640
620 CONTINUE SMKL5650
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IF (ITYPE.GE.2) tTIME-1. SMk05660
NDIV=NUMDIV-1 SMK05676
DO 700 JPWP=i,NDIV SMKO5680
IF (JPWP.GT.1,AND.NPWP.EQ.0) GOTO 700 SMK05690
T-STAGE=TSU8< JPWP ) SMK 05700
TORN=TSUB( JPWP+1 )-TSTAGE SMK057iO0
PCNT=QDIV JPJP+l )-GDIV< JPWP) SMK05720
IF (NPWP,EQ.0) PCHT-1. SM1KO5730
IF (TBRN.LE.O7) GOTO 700 SMkQ5740
CALL SCONST(1CAT,UWITYPE,FJ,EFF,TBRN,HPJPAIRT,TGRAD,Ci,C2,C3. SMK05750

*XN,XLIM,YLItI,ZLIM,HLIM,TLIM,XS,CNEUT,PCNT,W) SMKO5?60
PCT=PCNT*I 00 SMIKO5770
IF (NPWP.NE.0,AND.NOFRNT.NE.l) WRITE (IGOUT,705) PCT,TSUB<JPWP), SMKO57rdO

*TSUB( JPWP.1) SMK 05790
IF (NPWP.NE.0,ANDMCUOPT.NE.i) WRITE (IOOUT,705) PCT,TSUBf.JPIUP),

*TSUB( JPLJP+1
705 FORMAT<IX,30H *** CLOUD PORTION CONTAINING ,F7.3,35H PERCENT OF SMSMKO5800

*OKE DURING BURN FROM ,F7.2,3H TO,F7.2,4H SEC/) SMIKO5810
CL=O. SMKOSS20
ICODE-0 SMK105830
TO=6. SMK105840
HCY=O SMKO(5850
ICALL=O 0 M'K05860
ISTT=ISRN-IFIX( TM+0, 0001)
II=IFIX( TM)
XPPO=XPP1
I 1=ISTO
12= E TO
13-IDTO
NNN=i
IF<MODE.EG.0) GO TO 2000
Il=ISTT
12-ISTT
13-1
11=0
NNN=NPTS
TO- 0.

2000 CONTINUE
DO 6 Jal.,NNN
IF (ITYPE.E0.1) TO=FLOAT(I1)-DTIME SMKO5870
DO 6 1-11,12,13 SMK105980
L=I-1I
IF(MODE.EQ.l) XPPI=XPPO+(J-i)*DELX
IF(MOOE.EO. 1) XPP2-XPPi
X=0. 0
Y-0.0
Z=0.0
PATHL-0, 0
CL-O.0
IF(L. LT. IlI) GO TO 2001

C*** TAB IS NEXT TABLE REPORT TIME. TO IS NEYT COMPUTATION TIME. SMKOS0890
TAB=FLOAT L )-TSTAGE SMK105900
IF <TAB.GT.0.) GOTO 3 911105910
IF (NCY.GE.MAXS) GOTO 6 SMK105920
NCY=NCY+t SMKO(5930
GOTO 6 SMKO(5940

3 TO=TO'.TIME SMK05950
CALL WGGEOM( ICALL,CLCAUS, ITYPE XPP1 ,YPPI ,ZPPi ,XPP2 YPP2 ZPP2 Cl, SMKO(5960
IC2,C3,TO,UW, ICAT,HLIPI,TLiM,CNEUTXS,PATHL,X YZ XLM,YL11,ZLq)o SM1K05970
CALL CLSMOK( ICODE.CLGAUS, ITYPE,CL,W,PATHL,TBiURNTBRN,PCNT,TSTAGE, SMK105980
*NPWP,XLIM,YLIM,ZLIM,TO,TLIM,DTIME,X,Y,Z,BRATI ,BRAT2,BRAT3,BRAT4, SMX05990
*BRAT5) SMKO(6000

C*** REPORT OUTPUT DATA IF TIME TO .EG. TAB, OTHERWISE, LOOP SMK106010
C*** BACK FOR NEXT TIME STEP, ... SM06020

IF (TO.LT.(TAB-.001)) GOTO 3 SMK106030
2001 CALL STRANS(CL,SITRAN, ITYPE,EXTC, 1) SMKO(6040

YFULL=2.*Y SM1K06050
TV-FLOAT< I)-TM 1MK 06 060
XWRIT-FLOAT( I)
IF( MODE, GT. 0) XWRIT=XPP2.XM
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PRI4T0P-NOPRNT
IF (MODE.GT.0) PRNTOP=MCUOPT
IF (PRNTOP.NE.1) WRITE(IOOUT,290) XWRIT,X,YFULL,2,PATHL,.CL, SMKO6070

*( S1TRAN(K ), Kinl7) SMK 06080
290 FORMAT<6XF5 0,2X,F6. 0.3XF6. O,3X..F6. 0,4XF6.2,4X,F7.2,7<3x,F5.3))Sr1K06090

IF (ICRTR.EQ,2.AND.TVGT.(TIMTRN+,5)) GOTO 7 SMK06100
IF (ICRTR.EQ,1.AND.SMTRAN<KUAVE).GETRANS) GOTO 7 SMK106110
TRTM=TV SMKQ612Q
TRANS=SMTRAN( KWAVE) S91k66130

7 CONTINUE SMK10614Q
IF (NCY.GE.MRXS) GOTO 6 SMK0615O
NCY=NCY.l SMKO1(6160
CLTOjT< NCY )-CLTOT<NCY).CL SM1K06170

6 CONTINUE SMK1061SG
700 CONTINUE SMK10619Q
C*** FINAL OUTPUT. SMK106200

IF 'd4OMORE.EQ.0) GOTO 5 SMK1062i0
980 IF <NCY.LE.0) GOTO 999 SMK106220

IF (NRUNS.LE.1.AND.NPUP.EG.0) GOTO 997 SM1106230
IF(91ODE.EQ0) WRITE(ICIOUT,982) NRUNS SMKO 6240
IF<MODEGT. 0) WRITE( IOOUT,984) NRUNS

982 FORMAT( IHI,40X, 19HCOMBINED EFFECT OF 1I3,ZiH EXECUTIONS IN SMOKE:s/S9K06250
*IOX,IOHTIME (SEC),5X,.IIHCL (G/M**2),2iX,12HTRANSMISSION/ SMK106260
*l0OX, 10( H-),5X,1I1( 1H-),4X, SM4K06270
*54H0.4-0.7 0.7-1.2 1.06 3.0-5.0 8.0-12. 10.6 94.GHZ/) SM1K06280

984 FORMAT(IH1,40X..I9HCOMBINED EFFECT OF I,.21H EXECUTIONS IN SMOKE;/'
*l0X,llHLOS(r4ETERS),4X~l1HCL (G/N**2),21X,12HTRANSIISSION/
*1 OX, 10( IH-),5X, 11iC H-)..4X,
*54940.4-0.7 0.7-1.2 1.06 3.0-5.0 8.0-12. 10.6 94,GHZ/)
TRANS= . 0 SMKO(6290
DO 985 I=I,NCY .SMK 063 00
CL=CLTOT( I) SMKO631 0
TG=FL0AT( ISTO.( I-I )*IDTO) SHKO(6320
CALL STRANS(CL,SMTRAN,ITYPE,EXTC,i) SM1KO6330
YWRI T=TO
IF(MODE.CT. 0) YhRIT=XPPO.XM. I-I )*DELX
WRITE <IOOUT,983) YWRIT CL, (SMTRAN(J),J-t,7) SMK106340
IF(IPLT.EQ.1) IRITE(NPL6TU, 883) YWRIT,CL

883 FORMAT(IX,F6.1,2X,F8.3)
983 FORMAT(12X F6.0,SX,F8.2 6X 7(tX F5.3,2X)) SMKO(6350

IF (ICRTR.EQ.2.AND.TO.GT.(tIMTRN+.5)) GOTO 985 SM1K06360
IF (ICRTR.EQ.1.AND.SMTRAN<KtJAVE).GE.TRANS) GOTO 985 SM1K06370
TRTM=TO SMK 06380
TRANS=SMTRAN( KWAVE) SM1KO6390

985 CONTINUE 9919(6400
997 CONTINUE SMK106410

WRITE (IOOUT 3100)WAVEi,TRANS,TRTM SMK106420
TRANS=SMTRAN UWA YE) SMK 06430
RETURN SMK 06440

998 WRITE (IOOUT,3200) - SMKO(6450
GOTO 999 SM1K06460

3100 FORMAT(INO,'5X 37H***TRANSMISSION RETURNED TO MAIN FOR SM1K06470
I 14HWAVkLENGTH OF ,FS.3,16H MICROMETERS IS P;F5.31 SMK106480

2 SN AT TIME ,F7.0) SM1K06490
3200 FORMAT( 19.0,iOX,35HINVALID WAVELENGTH PASSED FROM MAIN SMKO6500

I //,IOX,27H TRANS-1.0 RETURNED TO MAIN,//) SMKO6510
310 CONTINUE SMK106520

C*** ERROR CONDITION S91K06530
URITE( IOOUT,320) SMK106540

320 FORMAT(1H ,105HMIORE THAN 13 DATA CARDS HAVE BEEN INPUT .PLEASE CHSMKO6350
*ECK THAT THERE ARE NO MORE THAN 13 DATA CARDS PER RUN.) SMKO(6560

999 CONTINUE SMKO(6570
IERR-1 SMK106580
TRANS-I *0 SM1K06590
RETURN SMK106600

END SMX106610
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SUBROUTINE CLSMOK(ICODE,CLGAUS,ITYPE,CL,W,PATHL,TBURNTBRNPCHT, CLSO00O0
*TSTAGE,NPWP,XLIM,YLIM,ZLIM,TO,TLIM,DTIMEX,Y,Z,BRATI,BRAT2, CLS00020
*BRAT3,BRAT4,BRAT5) CLS00030
COMMON /CONST/PI,PI2,PIRAD,TWOPI,TORRMBCDEGK CLSO0040
COMMON /IOUNIT/IOIN,IOOUTJPHFUN,LOUNIT,NDIRTUNCLIMT,KSTOR,NPLOTUCLSO0050

C CLSO0060
C NOTE: THE FOLLOWING COMMON BLOCK ALLOWS MUNITION BURN DURATION CLSO0070
C AND OBSCURATION PERIODS UP TO 16.0 MINUTES (960 SEC) CLSOOOSO

CLS00090
COMMON /MOS/ SMAS(960),PVOL(960),CLTOT(960),SMTRAN(7),RI(9), CLSOOIO0

*EXTC(),ZLC2),XL(2),YL(2),XINT(2),YINT(2),ZINTC2),IFLAG(2) CLSOO110
C CLSOO120
C NOTE: TO CHANGE MAXIMUM BURN OR OBSCURATION DURATION, CHANGE CLSO0i3O
C PARAMETER MAXS AND DIMENSIONS OF SMAS,PVOL,CLTOT TO MAXS CLSO0140
C CLSO0150
C THIS SUBROUTINE CALCULATES THE VOLUME OF THE SMOKE CLOUD AND CLSO0160
C THE CONCENTRATION * LEHGTH(CL) AT THE INTERSECTION OF THE OBSERVERCLSO070
C TARGET LOS OF THE CLOUD FORMED BY THE TOTAL NUMBER OF SMOKE CLSO0I80
C MUNITIONS WHICH WERE DETONATED AT THE SAME TIME AND FROM THE SAME CLSO0196
C POINT. FOR CONTINUOUS TYPE BURNS (HCFOG OIL, PWP, RP, AND CLSO0200
C WP WICKS OR WEDGES), THE BURN MASS INCREMENT AND PATH LENGTH CLSO0210
C TO VOLUME RATIO ARE STORED FOR EACH PUFF. THESE PUFFS ARE CLS00220
C SUBSEQUENTLY ADDED TO FIND THE TOTAL EFFECT OF OBSCURANT. CLS0O0230
C CLS00240
C INPUTS CLS00250
C CLSO0260
C ICODE A FLAG TO BE SET BY USER TO 0 ON FIRST CALL CLSO0270
C TO PROGRAM, WHICH WILL THEN RESET IT TO 1. CLSO0280
C ITYPE SMOKE TYPE iWP, 2=PWP OR WP WICK/WEDGE CLSO0290
C 3-HC, 4=FOG OIL, 5=RP CLSOO300
C W SMOKE MASS PRODUCED BY XN MUNITIONS (G FOR CLSO0310
C TYPES 1-3 AND 5 G/S FOR TYPE 4) CLS00320
C PATHL PATHLENGTH OF 4MOKE CLOUD AS IT INTERSECTS THE CLS00330
C OBSERVER-TARGET LINE OF SIGHT (M) CLS00340
C TBURN TOTAL LENGTH OF TIME OF BURN (S) CLS00350
C NPWP FLAG FOR PWP/RP/WP WICKS OR WEDGES. IF NON-ZERO, CLS00360
C THEN BURN IS IN 25 PERCENT (OF W) STAGES. CLS00370
C TBRN PARTIAL BURN DURATION THIS STAGE (SEC) CLSOO38O
C TSTAGE START OF PARTIAL BURN (SEC) CLS00390
C XLIM,YLIM,ZLIM DIMENSIONS (LENGTH HALF-WIDTH HEIGHT) CLSO0400
C OF CLOUD AT END OF EXOTHERMIC RISE TiME (M) CLS00410
C TO TIME AFTER IGNITION (S) CLS00420
C TLIM TIME OF TERMINATION OF HEAT RISE (S) CLS00430
C DTIME TIME INCREMENT OF COMPUTATION (S) CLS00440
C ENDTIM ENDING TIME OF COMPUTATION (S) CLS00450
C X,YZ CURRENT LEADING EDGE CO-ORDINATES (M) CLS00460
C BRAT1,2,3,4 POLYNOMIAL BURN RATE COEFF. CLS00470
C CLGAUS UNIT CONTRIBUTION FROM GAUSSIAN PUFF. CLSO0480
C OUTPUTS CLS00490
C CL COMPUTED CL IN (G/M**2) FOR THIS MUNITION SET. CLSO0500
C CLS00510
C*** SIMPLE FOR INSTANTANEOUS BURN OF WP CLS00520

BFUN(T)-T*(BRATI+T*(BRAT2/2.+T*(BRAT3/3.+T*BRAT4/4.)))+BRAT5 CLS00530
*0.07518288*ALOGCI.-359800.*T) CLS00540
MAXS=96U CLS00550
IF (ITYPE.GT.I) GOTO 100 CLS00560
VOL=0.25*<4.*PI/3.) *X*Y*Z CLSO0570
CLuW*(.25*PATHL/VOL +.75 *CLGAUS) CLSO0580
RETURN CLS00590

C*** INITIALIZE CLSO0600
100 CL-0. CLSOO6iO

IF (ICODE.NE.0) GOTO 110 CLS00620
ICODE-1 CLS00630
IBs0 CLS00640
IPL-0 CLS00650
START-0 CLS00660
BRNOUT-FLOAT(IFIX(.9999+TBRN)) CLS00670
NRAT-2 CLS00680
IF (BRAT2.EQ0O..AND.BRAT3.EQ.O..AND.BRAT4.EQ.O.) NRAT-I CLSO0690
IF CBRATS.NE.O.) NRAT-5 CLSO0700
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KSUB=O CLS0O71 0
TOTPV=0. CLS00720
BRzW CLS 00730
IF (ITYPE.NE.4) BR-WISRHOUT CLS00740
IF (HPWP.HE.0) BR=SR*PCNT CLS 00750
IF (BRNOUTLE.I.) NRAT=l CLS00760
IF (NRAT.GT. 1) BTHEH=BFUN(TSTAGE/TBURN5 CLS06770

C*** STORE PUFF MASS EMITTED AT TIME TO CLS00780
110 IF (TO.GT.SRNOUT) GOTO 120 CLS60790

IF (IB.GE.MAXS) COTO 120 CLS00960
I8=I9+i CL50091 0
IF (NRAT.EQ.1) GOTO 120 CLS00820
IF (IB.EO.MAXS) WRITE rIOOUT,900) IS CLS00830

900 FORM'AT1X,61H*** WARNING - IN SMOKE, MAXIMUM STORAGE FOR BURN DURACLS0084O
*TION OF ,15,55H SEC IS FULL. ACCURACY BEYOND THIS POINT DECREASES.CLS0OSSO

* ***~ )CLS00860
TM=Tu CLS068?0
IF QTO.GT.TBRN) TM=TBRN CLS0088O
T=( TM+TSTAGE )/TBURN CLSO 0890
BHOW'=BFUN( T) CLS00900
SMAS< IS )=*( BNOU-BTHEN ' CLS009I 0
8THEN=SNOJ CLS00920
IF <UTYPE.EQ.4) SM'ASIB)=SMASUBS)*T8URN CLS00930

C*** COMPUTE VOLUME AT TIME TO OF FIRST PUFF CLS00940
12o IF iUTYPE.EG.3) GOTO i30 CLS00950

IF (ITYPE.EQ.4> GOTO 140 CLS0O960
C*** PUP, RP OR UP WICKS/WEDGES CLOUD CLS00970

VOL=0,25*(4,*PI/3, )*X*Y*Z CLS 00980
COTO 200 CLSO0990

130 IF (TO.LE.TLIM5 GOTO 140 CLSI0060
L*** POST RISE REGION HC CONE. CLS0I10O

VOL=0.5*(PI/3.* *XLIM*YLIM*ZLIM CLS01 020
C*** POST-RISE FRUSTRUM OF APPROXIMATED ELLIPTIC CONE, CLS01030

XZPRCJ=Z*( X-XL 114)/<Z-ZL IN) CLSOI1040
VFRUST=0,5*(PI/3, )*(XZPROJ*(Y*Z-YLIM*ZLIII)+<X-XLIM)*YLIM*ZLIM) CLS01050
VOL=VOL+VFRUST CLSOI1060
GOTO 200 CLSOI 070

C*** HC BEFORE THE END OF EXOTHERMIC RISE AND FOG OIL CASE CLSOIO8O
140 VGL=0,5*(PI/3. )*X*Y*Z CLS01 090
C*** STORE PATH LENGTH/VOLUME RATIO AT TIME TO FOR FIRST EXPANDING CLSO1 100
C UNIFORM AND GAUSSIAN PUFF CONTRIBUTION, CLSOi 110
200 IF (ITYPE.HE.4) PV=.25*(PATHL#'VOL)+.75*CLGAUS CLS01I20

IF (ITYPE.EG.4) PV=PATHL/VOL CLSOli130
IF (PVLE.0,.AND,START,EQ.0,) RETURN CLSOI 140
IF (PVGT,0..AND.START.EQ.0.> START=TO CLSO1 150
IF <IPLGE.MAXS) GOTO 300 CLS01 160
IPL=IPL.1 CLSO1 170
IF (IPL-EG.MAXS) WRITE UIOOUT,9i0) TO, IPL CLS01 180

910 FORMAT<1XA8H*** WARNING - IN SMOKE MAX. STORAGE FOR CLOUD VOLUM'ECLS01190
*S OF , I5,34H4 SEC, IS FULL. COMPUTATiON TIME = F6,0,5H SEC./' CLS01200
*ISX,40HACCURACY BEYOND THIS POINT DECREASES **)CLS01210
PVOL( IPL)=PV CLS01 220

C*** SUM CL FOR PUFFS CLSO1230
300 IF (HRAT.EQ.t) GOTO 400 CLS01240

LtIIN=MAX0<l1,( IPL-IB+iD) CLS01250
IF (IPL.LTLMIN) RETURN CLS01260
N=() CLS01270
DO 320 J-LMIN,IPL CLS01280
K=IPL-J.1 CLSO1290
CDEL=SNAS( K)*PVOL( J) CLS0I 300
CL-CL.CDEL CLSO13JO
HN4i CLSO1320
IF <N.LT.120) GOTO 320 CLS01330
IF (ABS(CDEL).LT.l.E-5) RETURN CLSOI1340

320 CONTINUE CLS01350
RETURN CLS01360

C*** FAST COMPUTATION FOR CONSTANT BURN RATES CLS01370
400 TOTPV=TOTPV*PVOL( IPL) CLS01 380
C INDEX OF LAST PUFF EMITTED CLS0I 390

IF <IPL.LT.MAXS) KSUB-ZPL-ZO CLS01400
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C KEEP REMOVING LAST PUFF IF POSSIBLE CLSO14t6
IF (IPL.EQ.MAXS) KSUB=KSUB+1 CLSOi420
IF (KSUB.GT.IPL) KSUB=IPL CLSOI430

C ONLY REMOVE PUFFS AFTER BURN HAS STOPPED (ZE LAST PUFF OUT) CLS01440
IF (KSUB.GT.0) TOTPV=TOTPV-PVOL(KSUB) CLSO1450
CL-TOTPV*BR CLSO1460
RETURN CLS01470
END CLSOt4SO
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SUBROUTINE SCONST(ICAT,UW,ITYPEFW,EFF,TBRNNPWP,AIRT,TGRAD,CiC2,SCOOOOIO
C3, XN,XLIM,YLIM,ZLIMHLIMTLIMXSCNEUT,PCNT,W) SCO00020

COMMON /CONST/PI,PI2,PIRAD,TWOPI,TORRMB,CDEGK SCO00030
COMMON /IOUNIT/IOINIOOLUT, IPHFUNLOUNIT,NDIRTU,NCLIMTKSTORNPLOTUSCO00040

C SCOO0050
C SMOKE MODEL PARAMETERS FOR CLOUD DIMENSIONS SCOOO060
C THIS SUBROUTINE CALCULATES THE PARAMETERS FOR THE CLOUD WIDTH AND SCO00070
C CLOUD HEIQHT(MOMENTUM) AS A FUNCTION OF PASQUILL CATEGORY AND THE SCO0000O
C HEAT RISE PARAMETER FOR THE HEIGHT(EXOTHERHIC). HEAT RISE IS SCO00090
C TERMINATED AS A FUNCTION OF ATMOSHERIC STABILITY SCOOo0oo
C INPUTS ICAT PASQUILL CATEGORY SCOotilo
C I-A, 2-B, 3-C, 4-D, 5-E, 6-F SCO00120
C UW WIND VELOCITY (M/S) SCO00130
C ITYPE TYPE OF SMOKE. I-WP, 2=PWP OR UP WICK/WEDCE, SC000140
C 3=HC, 4=FOG OIL, 5=RP SCOOO50
C FW FILL WEIGHT (LBS) SCO00160
C EFF EFFICIENCY <PERCENT> SCO0OJ70
C XN NUMBER OF MUNITIONS SCO00180
C TBRN BURN TIME FOR THIS STAGE (OR ENTIRE MUNITION)SEC. SCO0019
C NPWP FLAG FOR LONG-BURN PHOSPHORUS, IF NON-ZERO, THEN SC000200
C BURNS ARE IN 25 PERCENT STAGES TO ALLOW SEPARATE SC000210
C BUOYANCIES FOR EACH. SCO00220
C AIRT SURFACE AIR TEMPERATURE (DEC C) SC000230
C TGRAD VERT TEMP GRADIENT (C DEG,/M) USED ONLY FOR SC000240
C CATAGORIES E,F (IE. 5,6) IN WHICH IT MUST SCO00250
C BE POSITIVE. SC000260
C OUTPUTS Ci EQUATION PARAMETER FOR CLOUD WIDTH Y=9.i+Ci*X SCO00270
C C2 PARAMETER FOR HEIGHT (MOM) Z-2.73+C2*X SCO00290
C C3 PARAMETER FOR HEIGHT (EXO) Z-2.73+C2*X+C3*X**2/3 SCO00290
C XLIM CLOUD LENGTH ALONG WIND DIRECTION (M) SCO00300
C AT RISE TERMINATION. SCOO03if

YLIM CLOUD BASE HALF-WIDTH PERP. WIND DIRECTION (M) SC000320
C AT RISE TERMINATION. SC000330
C ZLIM TOTAL CLOUD HEIGHT AT TERMINATION OF HEAT RISE. SC000340
C HLIM TOTAL ADDED RISE AT TERMINATION OF HEAT RISE. SC000350
C TLIM TIME OF TERMINATION OF HEAT RISE SC000360
C XS TERM FOR CALCULATION OF HEIGHT FOR NEUTRAL CONDITISCO00370
C CHEUT TERM FOR CALCULATION OF HEIGHT FOR NEUTRAL CONDITISCOOO3BO
C SC000390

DIMENSION CII(6),C22(6) SCO00400
DATA C!1/.419,.328,.238,.2,.I8,.146/ SCO00410
DATA C22/.137,.11,,073,.066,.055,.046/ SC000420
TLIM=600. SC000430
XS=0.0 SC000440
CNEUT=0.0 SCOO0450
XLIM=0, SCO00460
YLIM=O, SCO00470
ZLIM=O. SC000490
HLII=l.0 SC000490

C*** ERROR CONDITION SCO00500
IF(ICAT.LT.I.OR.ICAT.GT.6) WRITE(IOOUT,50) SCOO05io

50 FORMAT(IH ,62HERROR IN SUBROUTINE SCONST. PASQUILL CATEGORY IS NOTSCO00520
IACCEPTABLE) SC000530
IF (ICAT.LT.IOR.ICAT.GT.6) RETURN SC000540

C*** SELECTION GF CLOUD WIDTH COEFFICIENT AS A FUNCTION OF PASQUILL SC000550
C*** CATEGORY. SC000560

Cl = CII(ICAT) SCO00570
C*** SELECTION OF CLOUD HEIGHT(MOM) COEFFICIENT AS A FUNCTION OF SC000580
C*** PASQUILL CATEGORY. SCO00590

C2 - C22(ICAT) SCOOD600
IF(ICAT.GT.I)GO TO I SC000610
IF(UW.GT.2.0)GO TO I SC000620
C2=0,15 SCO00630
IF<UW.GT.1.5)GO TO I SCO00640
C2-0.1 SC000650
IF(UW.GT.I.O)GO TO I SCo0oe60
C2=0.25 SCO00670
IF<UW.GT,0.5)GO TO I SCO00660
C2-0.39 S000690

I CONTINUE SCO00700
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126 TB=TBRN S0000710
IF (ITYPE.EO1l.AND.TBRH.GT.1,) TBsI, SC000720
IF CNPWP.NE.0) TB=TB/PONT SC000730

0*** IF NON-EXOTHERMIC, RETURN. 60000740
IF CITYPE.EO.4) RETURN SCO0O750
EM=800.0 SC000760
IF( ITYPE.EO.3)EM=500. 0 90000770
IF( ITYPE.EQ.5)E'=660. SC000780
F-O.0000I*3.59*453.59*EM*FU*XN*CEFF,100. )/TB 90000790

c.** CALCULATION OF CLOUD HEIGHT (EXO) COEFFICIENT FOR LUNSTABLE ATM, 90000800
0*** CONDITIONS (A,B,C) 60000810

03=1 .6/-UW*CF** .3333) SCO00820
IF(ITVPE.EO.3) GO TO 200 60000830
IF<ICAT.EQ.4) GO TO 131 SC000840
IF(ICAT.GT.4> GO TO 141 60000850
TLIM=0. 0 60000860

0*** DETERMINE TIME AND TOTAL CLOUD HEIGHT AT TERMINATION OF HEAT RISE.SCO60S7O
123 TL1M=TLIM+2. 60000880

X=UW*TL IN SoCOOsso
Y=(9. l+CI*X)/2. 90000900
V=.?5*(2.*3.14159)**1.5*(Y/2.lS>**2*(2.?3+03.X)/4.3 90000910
C=WA (V*TB) S0000920
IF(C.GT.0.1l> GO TO 123 90000930
HLIM=03*X**. 667 S0000940
RETURN 90000950

C*** CALCULATION OF CLOUD HEIGHT CEXO) COEFFICIENTS FOR NEUTRAL ATM. S0000960
C*** CONDITIONS (D). S0000970
131 XS=10.0*F**0,4 S0000980

ONEUT=1 .6*( F** .3333 )*XS.*0 .667/'UW 90000990
RETURN 90001000

141 CONTINUE 9C00010
0*** CALCULATION OF CLOUD HEIGHT CEXO) COEFFICIENT AND TOTAL CLOUD 90001020
C*** HEIGHT AT TERMINATION OF HEAT RISE FOR STABLE ATM. CONDITIONS(E,F>90001030

SBAR=9.8/CA1RT4273. 0)*(TGRAD+0.0098) 80001040
HLiM=1 .4*(F,/(UW*SBARfl**,333 SCO0t1050
RETURN 60001060

C *** CALCULATE PARAMETERS FOR NC 10 SEC. RISE TIME. 9C00070
200 TLIM=10. 90001080

XLIM-TLIM*UW 90001090
YLIM=(9. ltCt*XLIM)/'2. 90001100
ZLIM-2 .73.C2*XLIM 90001110
IF (ICAT.EQ.4> GOTO 231 90001120
HLIM=03*XLIM** .66? 60001130
ZLIM=ZLIM.HLIM SC001140
IF (ICAT.LT.5) RETURN 60001150
SBAR-9.8/(AIRT+2?3. )*(TGRADtO. 0098> 90001160
HTEST=I. 4*( F/C UW*SBAR ))** .333 5C00170
IF (HLIM.LE.HTEST) RETURN 90001180

C*** IF UNSTABLE ATMOSPHERE REACHES MAX. BEFORE 10 SEC. COMPUTE 90001190
C*** TLIM. SC001200

XLIM=(HTE6T/C3)**1 .5 S0001210
TLIM=XLIN/UW SC001220
YLIM=(9. ItCI*XLIN>/2. 90001230
HLIM=HTEST SC001240
ZLIM=2 .73+C2*XLIM4HLIN SC001250
RETURN S0001260

231 X9-I0.0*F**0.4 90001270
CNEUT-03*(X8*s.66?) 80001280
HLIM=CNEUT*( 0.4.0.64*CXLIM/XS),2.2*CXLIN/X9)**2>,I 90001290

*1 .0,8*XLIM/XS)**2 SC001300
ZLIM=ZLIM..HLIM 90001310
RETURN 80001320
END SC001330
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SUBROUTINE SMASSP(XH,EFF FW RELHUM,WITYPE,YF) SMAOOOtO
COMMON /IOUNIT/IOIN, IOOUT, IPNFUN,LOUNIT,NDIRTUNCLIMTKSTOR,NPLOTUSMA00020

C SMAO0030
C SMOKE MODEL SMA00040
C THIS SUBROUTINE CALCULATES THE SMOKE MASS PRODUCED BY XN SMAO0050
C MUNITIONS AT THE SAME POINT AND SAME TIME. SMAO0060
C INPUTS ITYPE SMOKE TYPE SMAO0070
C i WHITE PHOSPHOROUS SMAO0080
C 2 PLASTICIZED WHITE PHOSPHORUS OR WP WICK WEDGE SMAO0090
C 3 HC SMAO0i00
C 4 FOG OIL SMAO0010
C 5 RED PHOSPHORUS SMA00120
C XN NUMBER OF MUNITIONS AT THIS POINT AND TIME, SMAO0130
C RELHUM RELATIVE HUMIDITY <PERCENT) SMA00140
C EFF MUNITION EFFICIENCY (PERCENT) SMAO015o
C FW FILL WEIGHT (LBS FOR TYPES 1-3, GAL/HR FOR TYPE 4) SMAO0160
C W SMOKE MASS PRODUCED FOR XN MUNITIONS. SMAO0170
C G FOR TYPES 1-3 AND 5 G/S FOR TYPE 4 SMAO0i80
C YF OPTIONAL USER SUPPLIED YIELD FACTOR SMAOO190
C SMAO0200

WNO,0 SMAO0210
IF(ITYPE.LT.I.OR.ITYPEGT.5) GO TO 90 SMAO0220
GO TO (01,101,102,103,101),ITYPE SMA00230

90 WRITE(IOOUT,50)ITYPE SMA00240
50 FORMAT(//,28H ERROR IN SMASSP:SMOKE TYPE ,14,iOH UNDEFINED) SMA00250

RETURN SMA00260
10t Y=.028*RELHUM+3.4 SMAO02?0

CONVER=453.592 SMAO0280
GO TO no SMA00290

102 Yal.i? +.014*RELHUM SMAO0300
CONVER=453.592 SMAu0310
GO TO 110 SMA00320

C*** FOR FOG OIL, W IS A RATE, WHERE FW IS IN GAL/HR AND .93 SMA00330
C*** CONVERTS TO G/S. SMA00340

103 Y=1.0 SHAO0350
CONVER-0.93 SMAO0360

110 IF (YF.HE.O.) Y-YF SMAO0370
YF=Y SMA00380
WaXN*Y*FW*CONVER*(EFF/ 00.0) SMAO0390
RETURN SMAO0400
END SMAO0410
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SUBROUTINE STRANS<CLSMTRAN,ITYPE,EXTC,ICALL> STRO00O1
C STROO020
C STROO030
C SMOKE MODEL CLOUD TRANSMISSION STRO0040
C THIS SUBROUTINE CALCULATES TRANSMISSION IN 7 SPECTRAL REGIONS STRO6050
C (0.4-0.7,0.7-1.2,1.06,3.0-5.0,8.0-12.0,10.6 MICROMETERS AND 94.GHZ) STROO060
C FOR A GIVEN SMOKE TYPE AND CONCENTRATION LENGTH STRO070O
C INPUTS ITYPE SMOKE TYPE STRO0080
C I WRITE PHOSPHOROUS STROO090
C 2 PLASTICIZED WHITE PHOSPHORUS, WP WICK WEDGE STROOiOO
C 3 mC STRQ0010
C 4 FOG OIL STRO0i20
C 5 RED PHOSPHORUS STRO0i30
C CL COMPUTED CL IN <G/M**2) STROO140
C ICALL = 0 SETS UP EXTC ARRAY USED FOR COMPUTATIONS ANDSTROOISO
C ALLOWS USER TO OVER-RIDE DEFAULT ALPHAS. 8TROOI6O0
C - i EXECUTES TRANSMISSION CALCULATION. STRO00?O
C STROO180
C OUTPUTS SMTRAN TRANSMISSION THROUGH SMOKE <DECIMAL) STROODJO
C EXTC ARRAY OF EXTINCTION COEFF. ACTUALLY USED STROO200
C IN TRANSMISSION CALCULATION. EXTC(<8 IS STRO02IO
C USED AS A FLAG FOR ICALL-0 REPLACEMENT. STR00220
C STR00230
C IF EXTC(8)=ITYPE, NO CHANGES ARE MADE IN EXTC ARRAY E.,, STRO0240
C ALPHA VALUES DO NOT REPLACE EXTC VALUES. STRO0250
C IF EXTC(8)=O. I ONLY THOSE VALUES IN EXTC WHICH ARE STR00260
C ZERO ARE REPLACED BY THE STORED VALUES IN STRO027O
C ALPHA (ITYPE COLUMN), STR00280
C IF EXTC(8) IS NOT 0. OR ITYPE, THEN ALL EXTC VALUES STRO0290
C ARE REPLACED BY CORRESPONDING ALPHA VALUES ANDSTRO0300
C EXTC(8) IS SET TO ITYPE. STRO0310
C STRO03LO

DIMENSION ALPHA(7,5),SMTRAN(7),EXTC<8) STR00330
DATA ALPHA /4.304,2.166,1.541,0.350,0.338,0.364,0.001, STRO0340

4.304,2.166,1.54?,0.350,0.338,0.364,0,001, STR00350
* 4.579,2 186,2,040,0.190,0,052,0,051,0,001, STR00360
* 6.851,4,592,3.497,0.245,0.020,0.018,0.001, STRO037O

4,304,2.166,1,541,0.350,0.338,0.364,0,001/ STROO38O
C*** TRANSMISSION CALCULATED BY BEER'S LAW APPROXIMATION STRO0390
C*** IF ICALL-0, EXTC ARRAY IS FORMED OR MODIFIED.. STRO0400

IF (ICALLNE.0) GOTO 20 STRO0410
IF (EXTC(8).EQ.FLOAT(ITYPE)) GOTO 18 STRO0420
IF (EXTC(8).EQ..) GOTO 15 STR00430
DO 13 J=1,7 STR00440

13 EXTC(J)-O. STR00450
15 EXTC<8 >=FLOAT(ITYPE) STRO0460

DO 17 Jxl,? STR00470
IF (EXTC(J).EQ.O.) EXTC(J)-ALPHA(JITYPE) STRO048O

17 CONTINUE STRO0490
18 RETURN STROO500

C*** FOR ICALL NON-ZERO, COMPUTE TRANSMISSION USING EXTC VALUES, STROOt5O
20 DO 30 1-1,7 STRO0520

SMTRAN(I)EXP(-EXTC(I)*CL) STRO0530
30 CONTINUE STRO0540

RETURN STRO0550
END STRO0560

99



)

SUBROUTINE WGGEOM(ICALL,CLGAUS,ITYPE,XPPI,YPPI,ZPPI,XPP2,YPP2, WGGOOOIO
1ZPP2,CI,C2,C3,TO,UW, ICAT,HLIM,TLIM,CNEUT,XS,PATHL,X,Y,Z,XLIM, WGGO0020
2YLIM,ZLIM) WGGO0030

C WGGO0040
C NOTE: THE FOLLOWING COMMON BLOCK ALLOWS MUNITION BURN DURATION WGGO0050
C AND OBSCURATION PERIODS UP TO 16.0 MINUTES (960 SEC> WGG00060
C WGGO0070

COMMON /M05/ SMAS(960),PVOL(960),CLTOT(960),SMTRAN(?),R1(9), WGGO0080
*EXTC<S),ZL(2),XLC2),YL(2),XINT(2),YINT(2),ZIHT2),IFLAG(2) WGG00090
COMMON /CONST/PI,PI2,PIRAD,TWOPI,TORRMBCDEGK WGGO0100
DATA MAXS /q60/ WGGO01i10

C WGGOO20
C NOTE: TO CHANGE LENGTH OF BURN OR OBSCURATION, RESET WGGGOi30
C MAXS AND REDIMENSION SMAS, PVOL AND CLTOT ARRAYS WGGO0140
C WGGO0150
C SMOKE MODEL GEOMETRY WGGO0i60
C INPUT: WUGOOI70
C ITYPE = SMOKE TYPE CODE WGGO0180
C XPPt,YPPI,ZPPi = OBSERVER IN MUNITION CENTERED COORDINATES WGGO0i9O
C YPPIYPP2,ZPP2 - TARGET IN MUNITION CENTERED COORD. (X AXIS ALONG WGGO0200
C WIND VECTOR.) WGGO0210
C CI,C2,C3 - CLOUD GROWTH PARAMETERS (SEE PROGRAM SCONST) WGG00220
C TO = TIME SINCE DETONATION (SECONDS) WGG00230
C UW = WIND SPEED (METERS/SECOND) WGGO0240
C ICAT=PASQUILL CATEGORY WGG00250
C HLIMTLIM,CNEUT,XS- EXOTHERMIC RISE PARAMETERS WGGO0260
C ICALL - FLAG SET BY USER TO 0 FOR 1ST CALL. RESET BY PROGRAM WGGO0270
C TO i THEREAFTER. WGGOO28O
C OUTPUT: WGGO0290
C X = CLOUD LENGTH (METERS) WGG00300
C Y = CLOUD HALF-WIDTH (METERS) UGGO0310
C Z = CLOUD HEIGHT (METERS) WGG00320
C PATHL = PATHLENGTH OF LOS THROUGH SMOKE CLOUD WGGO0330
C WGG00340
C SUBROUTINES CALLED... DIRECTLY: XYZINT, GPUFF, INDIRECTLY: QROOT WGGO0350
C WGG00360
C *** TRANSLATION TO PLACE MUNITION AT 0,0,0) WGG00370

IF (ICALL.NE.D) GOTO 10 WGGO038O
ICALL=1 WGG00390
KCALL=0 WGGO0400

C*** CALCULATE LEADING EDGE LOCATION AT TO. WGGOO410
10 A-UW*TO WGGO0420

B=(9.1/2.0)+A*C1/2. WGG00430
IF (ITYPE.EQ.3.OR.ITYPE.EQ.4) GOTO 33 WGGO0440

C*** WP/PWP/RP COMPUTATION. WGG00450
GO TO (11,11,11,21,31,31),ICAT WGGO0460

11 CONTINUE WGGO047O
C-2.73+C2*A+C3*A**.667 WGG00480
CLIM=2,?3C2*A+HLIM WGGO0490
IF(TO.GT.TLIM.AND.C.GT.CLIM)C-CLIM WGGO0500
GO TO 41 WGGOO50

21 CONTINUE WGGO0520
C-2.73+C2*A WGGO 0530
IF (A.LE.XS) C=CC3"A**.667 WGG00540
IF (A.GT.XS) CmC+CNEUT*(0.4+O.64*(A/XS)+2.2*(A/XS)**2)/ WGGO0550

1(1 ,0+0,8*(A/XS))**2 WGG00560
GO TO 41 WGGO0570

31 CONTINUE WGGOO58O
C-2.73+C2*A+C3*A**0.667 WGGO0590
CLIM-2.73+C2*A+HLIM WGGO0600
IF(C.GT.CLIM)C-CLIM WGGO0610
GOTO 41 WGGOO620

C*** HC, FOG OIL COMPUTATION. WGG00630
33 C-2.73+C2*A WGGO0640

IF (ITYPE.EQ.4) GOTO 41 WGGO0650
IF (TO.LT.TLIM) GOTO 35 WGGO0660
C-C+HLIM WGGO0670
GOTO 41 WGGO0680

35 IF (ICAT.NE.4.OR.A.LE.X9)C-C+C3*Ae0.667 WGG00690
IF (ICAT.EO.4 .AND. A.GT.XS) WCGO0700
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i C-C.CNEUT*( 0,4,0*64*(A/XS)+2.2*<Al(5)**2)/ W000071 0
1(2 .0.0.S*A/-XS))**2 UC0007120

41 CONTINUE WCC073
C*** NOW COMPUTE PATH LENGTHS -- SELECT ELLIPSOID FOR PHOSPHORUS WGGO0?40
C*** OR ELLIPTICAL CONES FOR NC, FOG OIL. WGGOO750
C*** FIRST GAUSSIAN PUFF AND IMAGE PUFF CONTRIBUTION, THEN FULLY MIXED WCG0O76O

NCODE=2 WG00770
IF (ITYPE.EQ3.OR. ITYPE.EQ.4) NCODE-1 WGG0('780
IF <JTYPE.NE.4' WGGOO79O

*CALL CPUFFCKCALL,CLGAUS,A,9,C,C2,XPP1,XPP2,YPP1,YPP2,ZPP1,ZPP2) UGGOOSOO
XtA WOCOO0i 0
Y-8 WGGO0820
ZtC WOGOOS3O
IF (ITYPE.EQ.3) GOTO 200 WGG00840

100 XO=p WGG0O85u
YO-B WGG0S660
Z20=C WGGOOS70

150 XL(1)=XPPi UGGOOSSO
XL 2 )=XPP2 WGOOS90
YL( I =YPPI WGOOSOO
YL(2.)=VPP2 WGGOO9i 0
ZL( 1)=ZPPI WGG00920
ZL 2 )=ZPP2 WGGOOS93O
CALL XYZINT(NCODE,XL,YL,ZL,XO,YO,ZO,XINT,YINT,ZINT,IFLAC) WGG00940
PATHL=SORT((XINT(1 )-XINTC2))**2+CYINT(1 )-YINTC2))**2. UGG00950
*(ZINTC1 )-ZIHT(2)>**2) WGG00960
IF (ITYPE.EQ.3) COTO 220 WGGOO970
RETURN WGGOO9SO

200 ICONE=l WGCO 0990
IF (TO.LE.TLIM) GOTO 100 WGGOI 000
ICONE=u WCGOI 020

C*** FOR NC, BREAK PATH UP INTO TWO PARTS. FIRST RISE PORTION CONE, WGGOIO02O
C THEN POST-RISE FRUSTRUN, WGG01 030

X 0=XL IN WGGOI1040
V 0=YL IN UGGOI 050
Z0=ZLIM UGGOI1060
COTO 150 UGG~l 070

220 IF (ICOHE.EQ.1) RETURN WGO? 080
ICONEmi UGGOi 090

C*** NOW POST RISE PORTION, UGGOl 100
IF (PATHL.EO.D.) GOTO 100 UGG0l 110
IF (IFLAGC1).NE.3.AND.IFLAG(2).NE.3) RETURN WGG01120
IF (IFLAG(1).EO.3.AND.IFLAG(2).EO.3) RETURN WGGQ1I3Q
K-i WGG01 140
IF (IFLAG(2).EO.3) K=2 UGGOI 250
J=l WGC01 160
IF (XL(2).LT.XLCI)) J=2 WGGO1 170
XL(J)XKINT(K) UGGOI 180
YLC J )YINT( K) UGGOI 190
ZL( J)-ZINT(K) WGG01 200
x o=A WGGOI2I10
90=8 tJGGOI22O
2 0-C WGG01230
CALL XVZINT(HCODE,XL,YL,ZL,XO YO,Z0,XINT,YINTZINT IFLAG) WGG01240
PATHL=PATHL+SORT((XINTC )-XI~tC2))**2+CYINT( I')-Y1N4 C2))**2+ WGG01250

*(ZINTC i)-ZINTC2))**2) WGG01260
RETURN WGG01270
END WGG01280

101



FUNCTION QROOT(ISIGN,A,8,C) QROOOOi 0
C*****PURPOSE: GRO00020
C TO FIND ROOTS OF A QUADRATIC EQUATION. GR000030

IF (A.EQ0O.) GOTO 2 GROO0040
XXi. 0*ISIGN GROO0050
TEST= 8*9 - 4.0*A*C GR000060
IF(TEST.LT.0.O)GO TO I GROOO070
QROOT-(-l .0*8 + XX.SQRT(TEST))X<2.0*A) GRO000
GO TO 100 GROO0090

1 QROOT-O.0 QROOOi 00
GOTO i00 GRO00i 10

2 IF (E.EG.O.) GOTO 1 QR00012O
OROOT-C/B GROO0130

100 RETURN QROO0I 40
END QRO6Oi5o
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SUBROUTINE XY2INT(NCODEXL,YL,ZL,X,YO,Z0,XINTYINT,ZINT,IFLAG) XYZ000 0
DIMENSION XL(2),YL(2),ZL(2),XINT(2),YINT(2),ZINT(2),IFLAG(2) XYZO0020
DIMENSION DIST(2),TEST(2) XYZOO030

C*****SUBROUTINE XYZINT***** XYZ00040
C*****PURPOSE: XYZ00050
C TO FIND THE XY,Z INTERCEPTS OF A TARGET-OBSERVER LINE OF SIGHTXYZO0060
C WITH A SMOKE CLOUD DESCRIBED BY: XYZO0070
C NCODE = I A HALF ELLIPTIC CONE WITH APEX AT THE ORIGIN XYZOO0O0
C AND LEADING EDGE TRUNCATION BY THE X=XO PLANE XYZO0090
C AND BOTTOM EDGE TRUNCATION BY THE Z-O PLANE. XYZOOiOO
C HCODE = 2 A QUARTER ELLIPSOID WITH APEX XYZO0110
C AT THE ORIGIN AND WITH LEADING EDGE TRUNCATED BY XY200120
C THE X=XO AND BOTTOM EDGE TRUNCATED BY THE Z=0 PLANE. XYZOOi30
C*****INPUT: XYZO0140
C XL(2),YL(2),ZL(2) = XY,Z COORDINATES OF TWO POINTS THROUGH XYZ0oi5o
C WHICH THE LOS PASSES(IE. TARGET AND OBSERVER COORDINATES). XYZO0160
C XO,YO,ZO = LENGTH OF SEMI-AXES OF ELLIPSOID. XY20017
C*****OUTPLIT: XYZoo1so
C XINT(2),YINT(2),ZINT(2) = X,Y,Z COORDINATES OF THE INTERCEPTS XYZOOi90
C OF THE LOS WITH THE ELLIPSOID. XYZO0200
C IFLAG(2) - INTERCEPT TYPE FOR EACH INTERCEPT COORD: XYZO0210
C = 0 NO INTERCEPT XYZO0220
C= I INTERIOR TO VOLUME XYZO0230
C = 2 ON CONICAL OR ELLIPTICAL SURFACE XYZ00240
C = 3 ON LEADING EDGE OF SURFACE XYZ60250
C*****MATHEMATICAL APPROACH; XYZ00260
C THE EQUATION OF THE ELLIPSOID CAN BE WRITTEN AS: XYZ00270
C ((X-XO)/XO)**2 + (Y/YO)**2 +(Z/ZO)**2 = 1 XYZO0280
C AND THE EQUATION OF THE LOS CAN BE WRITTEN AS: XYZO0290
C (X-XL1)/(XL2-XLI) = (Y-YLI)/(YL2-YLI) = (Z-ZLl)/(ZL2-ZLI) XYZO0300
C THE TWO EQUATIONS ARE COMBINED TO FORM A QUADRATIC EQUATION XYZO0310
C WHICH IS SOLVED TO GIVE THE INTERCEPTS. XY200320
C SIMILARLY FOR THE LOS EQUATIONS AND ELLIPTIC CONE XY200330
C (Z/ZO)**2 + (Y/YO)**2 - (X/XO)**2 = 0 XYZO0340
C*****SPECIAL NOTES XYZ00350
C (1) WHEN TWO OR MORE COORDINATES ARE THE SAME, SPECIAL CASES ARE XYZ00360
C FORMED WHICH MUST BE DEALT WITH SEPARATELY BECAUSE OF XYZ00370
C SINGULARITIES IN THE LOS EQUATION. XYZ00380
C (2) WHEN TARGET AND/OR OBSERVER ARE INSIDE THE CLOUD INTERCEPTS XYZO0390
C ARE TAKEN AS THE TARGET AND/OR OBSERVER COORDINATES. XYZO0400
C (3) PROPER ACCOUNT IS TAKEN FOR A LOS INTERCEPTING THE CLOUD XYZ00410
C LEADING EDGE BUT ......... XY200420
C (4) ALL COORDINATES MUST BE ABOVE THE Z=0 PLANE (IE. ABOVE THE XYZO0430
C SURFACE.) XYZO0440
C XYZO0450
C SUBROUTINE CALLED... QROOT XYZO0460
C*****INITIALIZE PROGRAM VARIABLES XYZ00470

11=0 XYZO0480
12=0 XYZO0490
INT=0 XYZO0500
LEAD=O XYZO0510
ISURF=O XYZO0520
KI=0 XYZ00530
K2=0 XYZ00540
K3=0 XYZO0550
K4=0 XYZO0560
TEST(i)O.O XYZO057O
TEST<2)=O.O XYZ00580
TEST3=0.0 XYZOO590
TEST4=0.0 XYZO0600
DIST( )-0.0 XYZO06IO
DIST<2)=O. 0 XYZ00620
DELX=XL< 2 )-XL< I) XYZ00630
DELY=YL( 2 )-YL( I ) XYZO0640
DELZ-ZL< 2 )-ZL( i) XYZO0650
IFLAG( )=0 XYZO0660
IFLAG(2)=0 XYZ00670

C*** REJECT IMMEDIATELY IF BOTH TGT/OBS BELOW Z-O, XYZOO6O
IF (ZL(l).LT.0..AHD.ZL(2).LT.O.) GOTO 900 XYZO0690

C*****DETERMINE SPECIAL CASES FOR LOS XYZ0O700
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ICASE-?XYZ0071 0
IF (ABS(DELX).GT.( .01'ABS(DELY)).AND. XYZ00720

* ABS(DELX).GTABS<.Oi*ABS<DELZ))) GOTO t2 XY200730
ICASE=2 XY200740
IF (ABS(DELY).GT.(.0i*A8S(DELZ)5) GOTO 12 XYZ00750
ICASE=3 XY2 00760
IF (DELZ.GT.1.E-2.OR.DELZ.LT.-l.E-2) GOTO 12 XYZ00770
ICASE-4 XYZ00790

12 CONTINUE XY2 00790
C*****DEFAULT SPECIAL CASE OF OBS-TAR COINCIDENT XYZ00900

IF(ICASE.NE.4)GO TO 14 XYZOOSI 0
GO TO 800 XY200820

14 CONTINUE XYZOO630
C*****SET UP TEST TO DETERMINE IF TARGET AND/OR OBSERVER ARE IN THE XYZ00940
C INTERIOR OF THE CLOUD XYZ 00850

DO i 1=1,2 XYZ 00860
IF r(NCOrE.EQ.2) TEST(I)- ((XL()-XO)./XO)*4*2 + (YL(I)/YO)**2 + XYZOO870

*c.ZLI),'Z)**2-i. wY2ooeso
IF (NCOOEEQ. 1) 'rEST I )=(YL I )/YO)**2 + (ZL I )/ZO)**2 -XYZOO690

*(XL(~I ),'X)**2 XYZ00900
i CONTINUE XY2009I 0

IF<TEST(1).GT.0.0)GO TO 2 XYZ00920
IF C.XL'.).LT.0..R.ZL<l>.LT.0.) GOTO 2 XY200930
IF <XL~i).GT.XO) GOTO 2 XYZ00940
IF (XL<1).EQ.XO. Ki-i XYZ00950
IF (TEST~l).EQ.0..ORZL(1).EQ.0.) K3=1 XYZ00960
11=1 XYZ00970

2 CONTINUE XYZO0980
IF<TEST(2),GT.0.O)GO TO 3 XYZO0990
IF (XL(2).LT.O..0R.ZL(2).LT.0.) GOTO 3 XYZOI 000
IF <XL(2),GT.X0) GOTO 3 XYZOI 010
IF (XL(2),EQ X0) K2-1 XYZOI1020
IF (TEST(2).EQ.0..OR.ZL(2>.EQ.0.) K4-1 xyzoI 030
12-1 XYZO0 040

C*****IF BOTH POINTS ARE IN THE CLOUD SET INTERCEPTS EQUAL TO THE XYZ01 050
C TARGET-OBSERVER COORDINATES AND RETURN--OTHERWISE CONTINUE xyzoto6O

3 IF< II .EQ.0 )GO TO 4 XYZO1 070
lF12.EQ.0)GO TO 4 XY-01 080
DO 5 1=1,2 XYZOI 090
IFLAC( I)=l xyzoI100
XINT( I )-)(L( I) XY20i 110
YINT( I )YL( I) XYZOI1120

5 ZZNTU)=ZL(1> XYZOli130
IF <K3,EQ,I) IFLAG(i)=2 XYZc~t 40
IF <K4.EQ.1) IFLAG(2)=2 XYZOtis15
IF (K1.EQ.1) IFLAG(1)-3 XYZOI 160
IF (K2.EQ.1) IFLAG(2>.3 XYZO1 1o
GO TO 999 xyz0I Iso

C*****IF ONLY ONE POINT IS IN CLOUD KEEP TRACK OF IT FOR LATER XY201190
4 CONTINUE X(YZ01 200

IF(It.EQ.0)GO TO 6 XYZ0121 0
INTm1 XYZ01220

6 IFU12..EQ.0)GO TO 7 XYZ01230
INT-2 XYZ01 240

7 CONTINUE XYZ01250
IF (KI.EG.1) LEAD-I XYZ01260
IF (K2.EQ.l) LEAD=2 XYZ01270
IF <K3.EQ.I) ISURF-1 XYZ01280
IF (K4.EQ.1) ISURF-2 XYZ01290

C*****SET UP LOS EQUATION DEPENDING UPON CASE HYZO 1300
GO TO (i0,20,30),ICASE XY20131 0

C*****CASE I XYZ01320
10 SX=DELX/DELX XYZ01330

SY-DELY/DELX XYZ01340
SZ-DELZ/DELX XYZO 1350
XI-YL< I)-SX*XL( 1) XYZ0I 360
YI-YL( i)-SY*XL(lI XYZOI1370
ZI-ZL( I)-SZ*XL< 1) XYZO1390
GO TO 101 XYZ01390

C****CASE 2 XYZ01400
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20 SX=DELX/DELY y140
SY=DEL'YDELYXYO42
S2=DELZ/DEL't XYZU; 430
'<I=XL( 1)-SX*YLC 1) XYCUI 440
YI=YLC I -SY*YLCl DxYZ6i 450
2I=ZLC 1)-SZ*YLC 1) XYZ 01460
GO TO 101 XYE 01470

C*****CASE 3 XY201490
30 SX-DELX/DELZ XY201 490

SY-DELY/DELZ XYcOI1500
S2=DEL2Zr'DELZ XYZO1i 0~
X I =XL( 1 )-SX*ZL< 1) XYZI 0 520(

2I=Z( I)-S2ZL(1) XZOI540
I0i CONTINUE xyZli 550

C*****SET UP QUADRATIC COOEFICIENTS xc' 6
IF (NCODE.EQ.i) GOTO 60 xY20'is570
A=CSX/,XO)**2 + (SY,IYO)s*2 + <SZt'20>**2XY0150

2=20*(XI,0)(SXX0)+ (I/O)*S~j0)+ (21/205*rSZ2Z0) XYZois 0
*-( SXYXO) XY2u1 600
C=(XI/XO)**2 + <YIY0)**2 *2120>** 2,0*XIY-XO XY20,1610
0010 61 XYZOI 620

60 M=CSY/YO)**2 + (SZ,'ZO)**2 -(SX/XO)**2 XYZOI630
B=2.0*((SYY0)*(YIlY0) + (SZ/Z0)*(2I.'Z0) + (SXA-X)*(XI/XO)) XY201640
C=(YI/Y0)**2 + (21/Z0)**2 -(XI-'XO)**2 XYZOiS65O

61 CONTINUE XYZCO 660
C*****DEFqULT ALL INTERCEPTS IF ROOTS ARE COMPLEX xyzuli6TO

TEST 0=B*B-4, 0*A*C XYZO1 680
IF(TESTO.GE.0.0)GO TO 888 XYZ2i690

800 DO 13 I=1,2 XYZOI 700
IFLACC I)=0 XYZOI7I 0
XINTc I >-0, 0 XYZOI 720
YINT( I)=0, 0 XYZrii73O

13 Z ItTI=', 0 X'v'017;p40C
GO TO 999 t?7 0750

C*****SOLVE QUADRATIC FOR X,Y OR Z DEPENDING ON CASE XY20i760
888 GO TO C100,2OO.300t)ICASE XYZOI1770
100 <INT(1)=QROOT(+1,A,B,C) XYZO1 780

XINTC 2)=QROOT(- , A,B.C) XYZO01790
0O011 I=1,2 XYZOB0Oo
YINT( I)=YI.SY*X(INTC I) XVZO110

ii ZINT(I)=2I+SZ*XINT(I) XY2011820
0010 400 XY2OI 830

200 Y INT1 )-GROOT+IA, B,C) XYOII 840
YINT(2)=QPOOTC-? ,A,B,C) XYZO1 850
DO 21 1=1,2 XYZO1 860
XIN4TC I)=XI+SX*YINTC I) XYZ 01870

21 ZINT(I)=ZI+SZ*YINTCI) X1 880ss
GO TO 400 XAYZO i990

3200 ZINT(1)=QROOT<t1,A,B,C) XYZ2i 90
ZINT(2)=QROOT(-1 ,A,8,C) XY20191 0
DO 31 1=1,2 XYZOI 920
XINT( I )=XAI+SX*ZINT( I) XYZ01 930

31 YIN4TI)=YI+SY*2INT(I) XYZ0 1 940A
C*** TEST FOR VALID INTERCEPTS XYZ2i 950:
40 f 11 Ii=f0 XYZ0' 960

12=lj XYZ2i970
IFLIAG I )=2 XYZO01 98 0
I FLA~G( 2 )=2- XVZ0i 990
IF (ZINT(1'.GE.0..AND.XINT(1).GE,0..AND.XINTCI).LE.XO) 11=1 xyZO2 000
IF (ZINT(2>,GE,0..AND,XINT(2).GE.0..ANDXINT(2>).LEXO) 12=1 XYZO'2oio
IF (I1.EQok.OR.12.EQ.0) 0010 450 XY20*2O'0
IF CXINT(1 ).EQ.XINT(2).MND.YINT(1).EQ.YINT(2t.AND.ZINT~l ).EQ. XY20201O

* ZINT(2)) 12=0 XYZ 02040
IF (Il.EQ.l.AND,12.EQ.1> GOTO 600 XYZO2OSO

C*** AT LEAST ONE INTERCEPT INVALID. FIRST COMPUTE POSSIBLE 2=0, INTCPT XYZO2O60
490 GuTO (460,470,480),ICASE XY202070
460 Z0o XYZ02080

IF (S2.EQ.0.) GOTO 500 XY202090
X=-ZI/SZ XY2021 00
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Y=YI+SY*X XYZ2I2110
COJTO 490 XY202120

470 2=0. XY202136
IF (SZ.EQ.0.) COTO 500 XYZ02140
'/2-21/S2 XY202150
X=XI+SX*Y XY2021 60
COTO 490 >492021 70

480 2=0. XYZO2iso
X=XI XVZO2i 90
Y=YI XVZuaOO(

C*** TEST IF 2=0. INTERCEPT VALID. XY20221 0
490 IF (X.CT.XO.OR.X.LT.0.) COTO 500

IF (NCODE.EJ. 1> TEST3=(Y/Y0)**2-(X/XO)**2 XV202i230
IF CNCODE.EQ.2> TEST3=C(X-X0)/XO)**2 + (Y/YO)**2 -1. XYZ62240
IF (TEST3.GT.0.) GOTO 500 XY202250
IF (11.EQ.1) COTO 495 XY202260
XINTC I )X XYZO227O
VINT I )=Y XY202280
21NiT( i)=2 XYc u229u
11=1 XYZ 02300
IF (I2.EO.1) GOTO 600 XY20231 0
GOTO 500 XYZ02320

4'95 X INT2 )=X XY202330
Y ItNT( 2 )=Y XY202340
ZINT( 2 )=Z >CY202350
12r1 XY202360
IF (Il.EO.1) GOTO 600 XY202370

C*** NEXT COMPUTE INTERCEPT ON X=XO XV2 02380
Soo GOTO (510 4 505,507),ICASE XY202390
505 X=XO XYZ02400

Y=( X-XI )/SX XY202410
z-Zx+sz*v XYZ 02420
GOTO 515 XY202430

50? X~XO XY202440
Z=(X-XI )/SX XYZ02450

Y=YISY*ZXYZ 02460
GOTO 515 XYv2 02470

510 >42>4 XY202480
Y=YI+SY*X XY202490
Z=21482*X XYZ02S00

515 IF (2.LT.0.) GOTO 800 XYZ22510
TEST4=(Y/V0)**2 + (Z/Z0)**2 i . XYZ 02520
IF (TEST4.GT.0.) COTO 900 XYZ0253O
IF (IL.EQl) COTO 520 XYZ02540
XINT I )=X XYZ 02550
YINT( 1)=Y XY202560
2INT(J1)C2 XYZ.02570
I1=1 XYZ025S0
IF (12.EQO) COTO 800 XV202590
GOTO 600 XY202600

520 XINU(2)=X XY20261 0
YINT( 2 WY XY202620
ZINT( 2 )=2 XYZ02630
I2=1 XYZ02640

600 DO 620 1=1,2 XYZ 02650
X1-(XLC1 -XINT(I))e*2 + (YL(1 )-YINT(I)).*2 + CZLC1 )-ZINTCI))**2 XYZ02660
>42- XLC 2 )-XINTC I>))**2 + (YL( 2)-YINTC I) )**2 + C ZLC 2)-ZINTC I) )**2 XY202670
DISTC I)uSQRTCX1 )tSQRTCX2) XY202680

620 CONTINUE XYZ02690
TESTS=1 .0OOO1eSQRTDELX**2,DELY**2,DELZS*2) XYZ02700
IFCDISTCI).GT.TESTS.AND.DISTC2>.GT.TEST5> GOTO 900 XYZ201
IFCINT.EQ,O) GOTO 700 XY202720

C**'s REPLACE ONE INTERCEPT WITH INTERIOR OBS/TGT. XYZ02730
DO 610 1-1,2 XYZ 02740
IF CXLCINT).GT.CXINTCI)t.001).OR.XLCINT).LT.CXINT(I)-,O01)) XYZO2750

" GOTO 610 XYZ02760
IF CYLCINT).GT.CYINTCIW+00).OR.YLCINT).LT.CYINTCI)-.001)) XYZ02770

" COTO 610 XYZ02780
IF cZLCINT).GT.(ZIHT<I>.O0t ).OR.ZLCIHT).LT.CZINTCI)-.00t)) XY202790

" 0010 610 XYZ 02800
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IFLAC( I )2i XYZ281 0
IF (LEAD.EQ.INT) IFLAG(1)=3 XY202820
IF (ISURF.EQ.INT) IFLAG(I)=2 XY202830
GOTO 700 XY202840

610 CONTINUE *Y202850
C*** REPLACE CLOSEST INTERCEPT OUTSIDE LOS RANGE XYZ02860

K1= XYZ02870
IF (DIST(1).LT.DIST(2)) KI=2 XY202880
XINT(KI )=XL( INT) XY202890
YINT(KI )=YL< INT) XY202900
21NT( KI )=2LINT) XYZ02910
IFLAG(K1 )=1 XY202920

700 iF (XINT(I ,E.(XO-.001>,AHD.XINT(1).LE.(XO+.00i)) IFLAG(i)=3 XY202930
IF (XINT(2. E,(XO-.001).ANDXINT(2),LE,(XO+.O01)) IFLAG(2)=3 XY202940

999 RETURN XY202950
END XY202960
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SUBROUTINE BRATE(IERR,MUNRD,TYPM,XN,FW,TURN,TY~PE.EFF,YF, BRA6000
*BRAT I * RAT2. BRAT3,8RAT4,8 RAT5) BRA0O020

C BRA00030
C, THIS ROUTINE PROVIDES DEFAULT MUNITION CHARACTERISTIC VALUES TO BRA00040
C SMOKE. SMOKE MUNITION TYWPES (TiPM) ARE GIVEr4 IN THE COMMENTS BP.AO6050
C OF THE MAIN ROUTINE IN SMOKE BRA0006O
C BRA66O0

DIMENSION 81(2I),82(21),B3<21),84(2l),B5<21) BRAfiooeo
DIMENSION F(21),T<21) E(21) IT(21) BRA60090
DATA~ B1 / .3,63,*i8.37.21.1.1. , 1, 0..BRA00100

*0., .521,1.631,1.808, .1204, .653,1.731,0.,1. /BRAOO1O
DATA 82 /.7,.95395.?,.t,.0,.0,. , 0., 0,,BRA0OI20

* 2.106, .678,-2.556,3.1012,-3.136,-2,852,3.6932,0./ BRA00130
DATA 83 / 4.779.6,745,-1,7368,779,-1 .7368o,,,0,,0..0.,0.,0.1 BRA00140
"4 0., 0., -1 .11,-5.907.2.883,-2.2104,15.309-..4,341,-5.3472,0./ BRA0015O

DATA 84 / -5.472,-6.52,-2.3995,-5,472,-2.3995, 0., 0.,0., 0,,.,0., BRAC'0160
" 0., 0., -.748,4.012,-2.008,.206.-12.872,-3A108,3.8348,0./ BRAOOi7O
DATA 85 / 1*,2L80/BRA06lSO
DATA IT /3,3,3,3,3,3,1,1,1,1,1,2,2,2,2,2,2,5, ,5,4 / RA00190
DATA T /100-,?.10,0.10,0.1.1. ,.1.0. BRA0O200

* 600,,240.,470,,390.,721.,260.,380.,750,,900. BRAA021O
C BRA00220

DATA F /5.46,2.69,1.65,i7. t9,7.50,30. ,0.76,1 .75,8.14,15.6, BRA00230
*3,83,8.14,13,52,,463,,139,.234,19.98,.128,.0243, BRA00240
*19.4,40.0 / BRA00250

DATA E / 40.,.40.,.40. ,40. ,40.,.24, ,100. ,1 00.,,100.,,100. , 100. , BRA00260
* 60.,60.,66.,71.,67.,77.,53.,55.,51.,100. /BRAOO270

M'AXS=21 BRA00280
ITP-IFIX(TYPM+.000i1 BRA60290
IF <ITPEQ.0. RETURN BRA00300
IF (ITP.LE.MAXS) GOTO 10 BRA003i 0
IERR=1 BRA00320
RETURNl BRA 00330

10 BRATI=81(ITP) BRAOO340
9RAT2=82( ITP) BRA00350
BRAT3=83 ITP) BRA 00360
BRAT4=84( ITP) BRAO03?0
BRAT5=85( ITP) BRA003!8O
ITYPE=IT( ITP) BRA00390
IF <MUNRD.NEO> GOTO 20 BRA 0 4 00
XN=l. BRA00410
YF=0. BRA00420
TBUF.N=T( ITP) BRA00430
EFF=E<ITP) 8RA00440
FW=F(ITP) BRA004SO
RETURN BRA00460

20 IF (XNE0.0, ) XN=i. BRA00470
IF (TBURN.EQ.0.) TBURN=T(ITP) BRA00480
IF <.EFF.EO,0.) EFF-'E(ITP) BRA00490
IF (FW.EQ.0.) FW=F(ITP) BRAO0500
RETURN BRA005i 0
END BRA00520
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SUBROUTINE GPUFF(KCALL,CLGAUS,A,B,C,C2,XPP,XPP2,YPP,YPP2,ZPPI, GPUOOOIO
*ZPP2) GPUO0020

C GPU00030
C THIS ROUTINE COMPUTES THE CL CONTRIBUTION FROM AN EXOTHERMIC, GPUO0040
C BUOYANTLY RISING SMOKE CLOUD OF GAUSSIAN DISTRIBUTION AND GPUO0050
C UNIT CONCENTRATION. IT IS CENTERED ON THE LEADING EDGE AT GPUO0060
C COORDINATES (A,B,C-2*SIG2) WHERE GPUO007O
C INPUTS A = CLOUD DOWNWIND DISTANCE GPUOOO8O
C 8 - CLOUD BASE HALF-WIDTH (AT LEADING EDGE) GPUOO090
C C - CLOUD HEIGHT (AT LEADING EDGE) GPUO0i00
C C2 = MOMENTUM RISE COEFFICIENT. (USUALLY BRIGGS OR LIMITED GPU0O0O1
C RISE BRIGGS) GPUOOI20
C XPPI,...ZPP2 COORDINATES OF TARGET AND OBSERVER IN MUNITION GPUO0136
C CENTERED COORDINATE SYSTEM WITH WIND VECTOR X-AXIS GPUO0140
C OUTPUT CLGAUS = CL VALUE FOR UNIT MASS (METER**-2) GPUOOISO
C KCALL = SET TO I AFTER EVERY CHANGE IN TGT/OBS COORD, GPUOO16O

DIMENSION AV<2),AP<2),BP(2),CP(2) GPUOOI7O
CLGALIS= 0 GPUO0180
IF <KCALL.NE.0) GOTO 100 GPUOOi9o
KCALL=t GPUO0200
ICASE=O GPU0O020

C*** COMPUTE LOS GENERALIZED COORDINATES. GPU00220
IF (2PPI.LT.u, .AND. ZPP2.LT.G.) RETURN GPU00230
DELX=XPP2-XPP1 GPUO0240
DELY=YPP2-YPPi GPUO0250
DELZ=ZPP2-ZPP1 GPUO0260
IF (fBS<DELX).LE..01*ABS(DELY) .OR. ABS(DELX).LE..0I*ABS(DELZ)) GPUO0270
i GOTO 10 GPUO0280
ICASE=i GPUO0290
SX=EELX/DELX GPUO0300
SY=DELY/DELX GPUO0310
SZaDELZ/DELX GPUO0320
XI=xPPi-SX*XPP1 GPUO0330
YI=YPPI-SY*XPPI GPUO0340
21=ZPPI-SZ*XPPI GPU00350
AV< I )=XPPi GPU00360
AV(2)=XPP2 GPUO0370
GOTO 80 GPUO038O

10 IF (ABS(DELY).LE,.0i*ABS<DELZ)) GOTO 20 GPUO0390
ICASE=2 GPUG0400
SX=DELX/DELY GPUO0416
SY=DELY/DELY GPUO0420
SZ=DELZ/DELY GPU0043u
XI=XPPI-SX*YPPI GPUO0440
YI=YPPI-SY*YPPi GPU00450
ZI=ZPPI-SZ*YPP1 GPUO0460
AV(I)=YPPi GPUO0470
AV(2)=YPP2 GPUO0480
GOTO 60 GPU0O0490

20 IF (ABS(DELZ).LT..001) RETURN GPUO0500
ICASE=3 GPUO051Q
SX=DELX/DELZ GPUO0520
SY=DELY/DELZ GPU00530
SZ=DELZ/DELZ GPU00540
XI=XPPI-SX*ZPPI GPU00550
YI=YPPI-fY*ZPPI GPUO0560
ZI2=PPI-SZ*ZPP1 GPU00570
AV( I )=ZPP1 GPUO0580
AV(2)=ZPP2 GPU00590

sO IF (ZPPI.LT.O.) AV(1)--ZI/SZ GPUO0600
IF <ZPP2.LT.O.) AV(2)=-ZI/SZ GPUO061
SMUL=SORT(SX*SX+SY*SY+SZ*SZ) GPU00620

100 IF (ICASE.EQ.0) RETURN GPU00630
C*** COMPUTE GAUSSIAN PARAMETERS REAL AND REFLECTED IMAGE CLOUD TO GPUO0640
C ACCOUNT FOR GROUND REFLECTE6 SMOKE GPU00650

SIGZ=(2.73+C2*A)/2,15 GPUO0660
ZB=C-(2.73+C2*A) GPUO0670
IF (ZB,GE,C) RETURN GPU00680
SIGY-B*SQRT(1.-(ZBC)**2)/2,15 GPUO0690
IF (ZB.LT.O.) SIGY=8/2.15 GPUO0?00
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SICX=SIGY GPUOO71 D
ASIC=CSX</SICX)**2 + (SY/SICY)'*2 + (SZ/SICZ)**2 GPU00720
BMEAN=2.*((SX*041-A)/SICX**2) + CSV*Y/SICY**2)5 GPU00730
BP( I)=BMEAN+2.*SZ*CZI-ZB)/SICZ**2 GPU007'40
BP(2 )=BNEAN*2. *SZ*(ZI+2S >/SIGZ*e*2 GPU00750
CTOT=((XI-A)/SIGX)**2 + (YI/SIGY)**2 GPUOO?60
CP(1)=CTOT + CCZI-ZB)/SICZ)**2 GPU0o770
CP(2>=CTOI + ((?I+ZB)/S1GZ).*2 GPU00780

C*** CALCULATE FOR LOS INTEGRAL GPU00790
CNUL=SHULA-'2,*3, 14159*SICX*SIGY*SIGZ*SQRT(ASIG)) GPUOOGOO
DO 220 1=1,2 CPU0OaI 0
CEX<JD 5* ON I )-( S I )**2 )/(4, *AS IG)) GPU0 0820
IF <CEXU.GT.20.) GOTO 220 GPUOOS3O

C*** INFINITE PATH LOS CPUOOS4O
CLU=EXP( -CEXU) GPUO 0850

C*s'* CORRECTION FOR FINITE PATH CPUOOS6O
DO 210 J-t,2 &APUOOS?0
AP1=CAVCJ).BPCIX'C(2,*ASXG))*SQRT(ASIC/2, ) GPUQO8
Ft=ABS(API) GPUOOS90
CPI=O. GPU00900
IF (PI.LE.5.) CPI=O,5A(J.*P*(,070523074P'g'.042282013+P1*( CPU06SiO

*,00927052?2+PI*( ,0001520134tPia( .0002765672+Pi*.0000430638)))))) GP1J00920
***16GPUOO930

IF <SPi.CE0O.) CPi=t.-CPi GPUOO940
AN J)=CP1 GPUOO950

210 CONTINUE GPU0O960
CLCAIIS=CLCALIS+CLU*ABS( APC 2)-AP( i ) GPUOO9?0

220 CONTINUE GPU 00980
CLGAUStCMUL*CLGAUS GPUOO990
RETURN GPUOI 000
EN[) GPUU1 DI



SUBROUTINE LZTRAN(WAVE1,ICLMAT,LAZTRN, IERR) LZTO00tO
C LZTO0020
C THIS SUBROUTINE CALCULATES MOLECULAR ABSORPTION COEFFICIENTS AT LZTO0030
C LASER FREQUENCIES. PH20 AND T ARE THE PARTIAL PRESSURE OF WATER LZTO0040
C VAPOR AND TEMPERATURE, IN TORR AND DEGREES K RESPECTIVELY. LZTO0050
C LID IS THE LASER LINE IDENTIFICATION AS DESCRIBED BELOW. LZT00060
C ABCOEF IS THE ABSORPTION COEFFICIENT RETURNED IN KM-I. LZTO0007
C LZT0080

LZT00090
C INPUT LZTOO1 00
C CARD I LNAMEI, LNAME2, PH20, T, LZPATH FORMAT (2A4,3FiO.3) LZTOOIIO
C LZTOOI20
c LNAMEI FIRST 4 CHARS OF LASER LINE (A4) LZTO013O
C LNAME2 SECOND 4 CHARS OF LASER LINE (A4) LZTO014O
C ***IF LNAME NOT ENTERED WiLL USE WAVELENGTH READ IN MAIN LZT0050
C LZTOO60
C PH20 WATER VAPOR PRESSURE 0. TO .35 (MB) (F10.3) LZT00170
C LZT00180
C T AMBIENT AIR TEMPERATURE 260. TO .320 (C) (FiO.3) LZTOi9V
C LZT00200
C LZPATH PATHLENGTH IN KM F(FiO.3) LZTOO2I0
C ***PH20, AND T NOT REQUIRED WHEN ICLIMATE(IN MAIN)=1 OR 2 LZTO0220

LZT0 0230
C OUTPUT LZTO0240
C LZTRAN TRANSMISSION LZT00250
c LZT00260
C NOTES L2T00270
c ABCOEF RETURNS THE ABSORPTION COEFFICIENT (KM-1) L2TO0280
c L2TO0290
c LNAMEI FIRST 4 CHARS OF LASER LINE ON NORMAL RETURN LZTO0300
C BLANK ON ERROR RETURN LZT00310
C LZT00320
C LNAME2 SECOND 4 CHARS OF LASER LINE ON NORMAL RETURN LZTO0330
C BLANK ON ERROR RETURN LZT00340
C LZT00350
C ++ CALLED PROGRAMS ++ LZTO0360
C LZT00370
C LZIDNM LZT00380
C L2TO0390

L2T00400
C LASER LINE IDENTIFICATION LZT00410
C LID=1 ND:YAG LASER, 1.06 MICRONS LZT00420
C LID=2 C02 LASER LINE P(20) , 10,591 MICRONS LZT00430
C LID=101 TO 127 DF LASER, 3.521 TO 4.089 MICRONS LZTO0440
C 101 P3(12) * 107 P3(8) * 113 P3(5) * 119 P2(5) * 125 P1(5) LZTO0450
C 102 P3(11) * 108 P2(11) * 114 P2(8) * 120 P1(8) * 126 P1(4) LZTO0460
C 103 P3(10) * 109 P3(7) * 115 P2(7) * 121 P2(4) * 127 P1(3) LZT004?0
C 104 P2(13) * 110 P2(10) * 116 P1(10) * 122 P1(7) * LZTO0480
C 105 P3(9) * i11 P3(6) * 117 P2(6) * 123 P2(3) * LZTO0490
C 106 P2(12) * 112 P2(9) * 118 P1(9) * t24 P1(6) * LZTO0500
C LID=201 TO 219 CO LASER, 4.908 TO 5.098 MICRONS LZTO0510
C 201 P6(12) * 205 P6(8) * 209 P5(12) * 213 P5(8) * 217 P4<9) LZTO0520
C 202 P6(1!) * 206 P5(15) * 210 P5(1i) * 214 P5(7) * 218 P4(9) LZT00530
C 203 P6(1O) * 207 P5(14) * 211 P5(10) * 215 P4(11) * 219 P4(7) LZTO0540
C 204 P6(9) * 208 P5(13) * 212 P5(9) * 216 P4(10) * LZT00550
C LID=301 TO 305 GA AS LASER, (GA.85 TO GA.950) LASER LINE NAMES LZT00560
C 301 0.850 MICROMETERS * 304 0,925 MICROMETERS LZTO057O
C 302 0.875 MICROMETERS * 305 0,950 MICROMETERS LZTO0580
C 303 0,900 MICROMETERS * LZT00590

INTEGER LNAMEI LNAME2, BLANK,LNAME3,LNAME4 LZT00600
REAL LAZTRN LZPATH LZTO0610
DIMENSION A6FO(30),ADFt(30),ADF2(30),ADF3(30),ADF4(30) LZT00620
I ADF5(30) LZT00630
DIMENSION ACOO(20),ACOI(20),ACO2(20),ACO3(20),AC04(20) LZT00640
I ,AC05(20) LZTO0650
DIMENSION AGAO(5),AGAI(5),AGA2(5),AGA3<5),AGA4(5), LZT00660
I AGA5(5),AGA6(5),AGA7(5),AGAS(5) LZT00670
COMMON /CONST/PI P12, PIRADTWOPI TORRMB CDEGK LZT00680
COMMON /CLYMAT/TEMP,PRESS RH AN b¥ VIS,6LDAMT, CLDHYT, LZT00690
1 FOGPRB,WNDVEL,WNDDIR, IPA6CT LZT00700
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COMMON ,,IOUHIT,'IOIH,IKOOUT, IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,N4PLOTULZT007I 0
COMMON IGEOMETIPTS( 15), IGEOSW LZT00720

C THE POLYNOMIAL COEFFICIENTS ARE SELECTED BY THE LID, THE LZT00730
C INDEX FOR THE COEFFICIENT ARRAYS FOR THE DF LASER IS LZT00740
C I - LID - 100. NOW I IS IN THE RANGE t..27 SINCE THERE ARE LZT00750
C 27 OF LASER LINES. WHNEN THE POLYNOMIAL IS EVALUATED I IS LZT00760
C USED TO INDEX THE ARRAYS ADF/O. .5/ THUS SELECTING THE LZT0070
C CORRECT COEFFICIENTS FOR THE LASER LINE SELECTED, L2TOO780
C COEFFICIENTS FOR THE OTHER LASER POLYNOMIALS ARE SELECTED LZT00790
C IN THE SAME FASHION. LZT00900
C POLYNOMIAL COEFFICIENTS FOR DF LASER LINES, (1..27) LZT008IO

DATA ADFO,',1019,,08352,,04083, 03675 02042,.01833, LZT00820
1 .04738, .03134 07870, .05844,.l0~gE-2, .9i53E- LZT00830

2 2,,2537E-2,,3 54E-2,-.1103E-2,-.6471E-3,-,1423E- LZT00840
3 3,-.4664E-2,-.1221E-4,-.1698E-3,.1172E-3,.6195E- LZT00850
4 2,.t272E-2,.5485E-2,,1651E-2,.6913E-2.-,4498E- LZT00860
5 2 3*0./ LZT00970
DATA A6F1/-.9718E-4,-. 1160E-3,-.4892E-4,-.4230E-4,- LZT00890
1 .17SOE-4,-.1524E-4,-,5589E-4,-.4642E-4,-.1218E- LZT00890
2- 3,-.3683E-4,.1672E-4,-.1346E-4,-.4765E-6,-.8548E- LZT00900
3 6,.6089E-5,.8897E--5,.t507E-5,.4448E-4,.4540E- LZT00910
4 7..5569E-6,.1327E-6,-,1462E-4,-.7524E-6,-.1398E- LZT009320
5 5,-.7025E-6,-.1044E-4,.1816E-4,3*0./ LZT00930
DATA ADF2/,9666E-2, .7252E-2 ?050E-2, .7J42E-2, ,6320E- LZT00940
1 2, .6191E-2, ,5400E-2..5i44E-2, .4064E-2,.4682E- LZT00950
2 2, ,3734E-2, ,5839E-2, ,5075E-2, .2484E-2,.8t9OE- LZT00960
3 2, .6920E-2, .8779E-2, .7914E-2, .7094E-2..5327E- LZT00970
4 3, .6692E-2, ,9452E-2,.01025, .01367, .01279, .7844E- LZT00980
5 2,.01201,3*0./ LZT00990
DATA ADF3/-,2655E-4,-.1805E-4,-.1879E-4,-.1937E-4,- LZT01 000
1 .1704E-4,-.669E-4,-.1412E-4,-.1417E-4,-.9076E- LZTO1 010
24 51- l65E-4,-.7371E-5,- 9113E-5,-. 1290E-4,- LZT01 020
3 '107OE-5,-.6?46E-5,-.1573E-4,-.1683E-4,-.1883E- LZT0103O
4 4,-.1774E-4,.3002E-4,-.1025E-4,-.2488E-4,-.2596E- LZT01040
5 4,-.2848E--4,-.2858E-4,-.4991E-5,-.2608E-4,3*0./ LZT01 050
DATA ADF4/.7847E-4, .5729E-4 5585E-4, .5606E-4, .4847E- LZT01 060

I 4,.4668E-4,.4145E-4,.4ki8E-4,.33t4E-4,.3642E- LZT01070
2 4, 3170E-4,.3682E-4,,3835E-4,.4798E-41:33E LT18

3 4,.4b35E-4,.4941E-4,.5601E-4,.5494E-4,-.1120E- LZT01090
4 4,.6567E-4,.9tO4E-4,.739SE-4,.8509E-4,.8746E- LZT01100
5 4,.i050E-3,,1060E-3..3*0./ LZTO1 110
DATA ADF5/-*2056E-6,-.1374E-6,-.1408E-6,-.1432E-6,- LZTOtW2O

I .1222E-6,-. 1172E-6,-. 1011E-6,-. 1054E-6,-,7169E- LZT01130
2 7,- .8600E-7,-.6588E-7,-.8998E-7,-.9081E-7,- LZT01140
3 .1320E-6o-.1570E-7,-.9751E-7,-,8i59E-7,-.1234E- LZT01 150
4 6,-.1313E-6,.1836E-6.-.1469E-6.-.2540E-6,-.1796E- LZT01 160
5 6,-.1691E-6,-.1886E-6,-.2635E-6,-.2855E-6,3*0./ LZTO1i7O

C POLYNOMIAL COEFFICIENTS FOR CO LASER LINES, (1- 19) LZT01180
DATA ACO0/-1.813E-3,--9.289E-4,1.153E-3,- .985E-3.-- LZTOli90
1 4,523E-3,-1.205E-3,-2.225E-4,-4.06 E-3,-4.522E- LZT01200
2 2,-2,267E-6,-5.917E-3,-1.423E-3,-3.640E-3,1.096E- LZT01210
3 3,6.455E-4,-3.922E-3,-1.873E-5,-1,OSSE-4,1.489E- LZT01220
4 201? LZT01230
DATA A601/3 426E-5,3.65BE-6,-1,372E-6,7.229E-6,1 .641E- LZT01240
1 5,6.42dE-6,1.042E-7,1.435E-5,1.593E-4,-5.334E- LZT01250
2 7,1,498E-5,5.284E-6,1.806E-5,-3.651E-6,-1.303E- LZT01260
3 6,1.835E-5,4.755E--6,2.330E-6,6.196E-6,0./ LZT01270
DATA AC02?8.813E-2,-1.020E-1 4.8e1E-2,6.872E-2,- LZT01260

I 6.244E-1,4.474E-2,1.2269-2,-1.462E-2,1.490E- LZT01290
2 1,1.428E-2,1 934 9,034E-3,-1.091E-1,1.284E-2 - LZTOIZOO
3 2 131E-2 6.543E-i,2.824E-2,9.463E-3,-9.885E-k,0./ LZT0I3IO
DATA ACO3/8.364E-4,1 .211E-3,-4,687E-6,-7.765E- LZT01320

I 5,2.641E-3,-3.135E-5,1.620E-4,6.707E-4,2.581E- LZT01330
2 3 14 018E-4,-3.113E-3,9.692E-5,?.907E-4,1,070E- LZT01340
3 4,3.026E-4,i.216E-4,-1.859E-5,4,274E-5,6,241E- LZTOi350
4 4,0./ LZT01 360
DATA ACO4/2.8SOE-4,-4.!34E-5 -2 176E-5 1.253E- LZT01370

1 4,1 158E-3 1 9i6E-5 0.83E-5,-2.345E-4,-6.255E- LZT01380
2c 5,-6.630E-6,4.851E-5,-5.183E-5,-6.993E-4,-8.196E- LZTOt39O
3 5,-2.239E-4,-1.120E-4,5.415E-5,-8.3935-5,-5,893E- LZT01400
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4 4,0./ LZT010t
DATA AC05/4,209E-6,3.426E-6..5.383E-7,6,252E-8,-4,149E- LZT01420

I 6,2.374E-7,-8.637E-9,3.454E-6,1 .526E-5,2.140E-6,- LZT01430
2 4.282E-6,5.433E-7,4.231E-6,7.778E-7,1.695E- LZT01440
3 6,8.830E-7,-1 .54eE-8.4.629E-7,3.241E-6,0./ LZT01450

C POLYNOMIAL COEFFICIENTS FOR C02 LASER LZT01 460
DATA ACO2O..AC021 ,AC022,AC.023,AC024,ACO25,AC026,AC027, LZT01470

I AC028/,4488,-4,1864E-3,5.7903E-2.-3.6770E- LZT01480
2 4,3.8521E-3,-4.7330E-6,1.OOOOE-5,6.013iE-7.- LZT01490
3 1.7441E-8/ LZT01 500

C POLYNOMIAL COEFFICIENTS FOR GA AS LASER, (1-.5) LZTOi5IO
DATA AGAO/7.947E-3,?.590E-3,1,010..0.6094,4,271/ LZT01520
DATA AGAI/-3.543E-5,-3.544E-5,-S.0 2E-3,-4.777E-3,- LZT0i530

I 3.371E-2/ LZT01540
DATA AGA2/i .740E-4, .203E-4,fi.736E-2,4,527E-2, .3364/ LZT050
DATA AGA3/-5.855E-7,-5.093E-7.-2.135E-4.-1.104E-4,- LZT01560
I 8,425E-4/ LZT01 570
DATA AGA4/-1 .282E-5,-9.236E-6.-3.964E-3-2.154E-3-- LZT01590
1 1.615E-2/ LZT01 590
DATA AGA5/5.586E-8,4.720E-B,l.596E-5,8.512E-6,6.350E- LZTQ1600

1 5/ LZT0161 0
DATA AGA6/5.124E-8,5.235E-S,1,600E-5,9.392E-6,6.705E- LZT01620
1 5/ LZ701 630
DATA AGA',2.706E-10,4,379E-10,-l.396E-7,-6.982E-8,- LZT01640

I 4.721E-7/ LZT0I650
DATA AGAS,'-4.963E-11,-5,728E-11,-1 .125E-8.-5.657E-9,- LZT01660

1 4,113E-S/ LZT01670
DATA BLANK/iH /L2T0168O

C CHANGE ACCURACY TO 3 DECIMAL PTS (PGM DATA LIMIT) LZT01690
WAVEL=FLOAT(IFIX(1000.*WAYEI )/1000. LZTOi ?O0
READ (IOIN..1100) LNAMEI,LNAME3,LNAME2,LNAME4,PH2O,T,L2PATH LZT017i6
IFCIGEOSWNE.1)GO TO 99 LZTOI 720
L2PATH=SORT< PTS( 4)-P7S( t) )**2+( PTS( 5)-PTS( 2) )**2+ LZTO 1730

-+( PTS( 6 -PTS( 3) )**2) LZTOi 740
99 CONTINUE LZTOI 750

C CHANGE UNITS - MB TO TORRi C TO K LZT01 760
PH20=PH20/TORRIB LZT01770
7 =7+CDEG< LZT01780
IF (ICLMAT.EQ.l) T=TEMP.CDEGK LZT61790
IF (ICLMAT.EQ.1) PH20=6,11*10.** LZT01SOO

1 <~7.5*TEMPTEMP237.3))*RH/<l00.*TORRMP) LZT0I1O
C PRINT HEADER WHEN THE WAVELENGTH CHANGES LZT01820

IF (OLDWAV.NE.WAVEL) WRITE (IOOUT,1000) LZT01830
OLDWAV=WAVEL LZT01 840
ABCOEF-0. L2T01856
IF (WAVEL.EQ.0.0) GO TO 100 LZT0186O
IF (WAVEL.LT.O.8.OR.WAVEL.GT.11.0) GO TO 900 LZTOI87O

100 CALL LZIDNM<WAVELLNAMEI ,LNANE3,LNAME2,LNAME4,LID) LZT01880
IF (LID.EQ.0) RETURN LZT01890
P2-PH20*PH2O LZT01900
IF ( T.GE.260.AND.T.LE,320.AHD.PH2O.GE. 0.AND. LZT0191 0

I PH20.LE.35) GO2 TO 200 LZT01920
C PRINT WARNING THAT TEMP OR PRESSURE IS OUT OF RANGE FOR LZT01930
C ACCURATE CALCULATIONS AND CONTINUE. LZT01 940

WRITE (UOOUT,1300) LZT01950
200 IF (LID.GT.100) GO TO 500 LZT01960

IF (LID.LT.i,OR.LID.GT.2) GO TO 900 LZT01970
IF (LID-2) 300,400,900 LZT01 980

C ND:YAG LASER . HO MOLECULAR ABSORPTION AT 1.06 MICRONS. LZT01990
300 GO TO 800 LZT02000

C C02 LASER LINE P(20) LZT6201 0
400 T2-T*T LZT 02020

ABCOEF-AC020.AC02i ,T+AC022*PH20,AC023*T*PH2O+AC024*P2+ LZT02030
1 AC025*T*P2,ACO26*T2+AC027*T2*PH20+ACO2B*T2*P2 LZT02040
GO TO 800 LZT02050

500 IF (LID.GT.200) GO TO 600 LZT02060
C OF LASER. I IS THE LASER LINE INDEX LZT 02070

IwLID-iOO LZT02080
IF UI.GT.27) GO TO 900 LZT 02090
ABCOEF-ADFO I )+ADFI( I)*T*ADF2( I)*PH204ADF3(1I *T*PH20+ LZT021 00



ADF4(I)*P2+ADFS(I)*T*P2 LZT021l0
GO TO 800 LZT02120

600 IF (LID.GT.300) GO TO 700 LZT02130
C CO LASER. I IS THE LASER LINE INDEX. LZTO2140

I=LID-200 L2T02150
IF (I.GT.19) GO TO 900 LZT02160
ABCOEF-ACOO( I )+ACOI( I )*T+AC02( I )*PH20+AC03( I )*T*PH20+ LZTU21?O

S ACO4( I )*P2 AC05( I )*T*P2 LZT02180
GO TO 800 LZT0219O

700 IF (LIDGT.400) GO TO 900 LZT02200
C GA AS LASER. I IS WAVELENGTH INDEX. LZT02210

I=L1D-300 LZeT02220
IF (I.GT.5) GO TO 900 LZT02230
T2=T *T LZT02240
ABCOEF=AGAO( I )+AGAI( I )*T+AGA2( I )*PH20+AGA3c I )*T*PH20+ LZT02250
I ACA4( I )*P2+ACA5( I )*T*P2+AGA6< I )*T2+GA7( I )*T2* LZT02260
2 PH20+AGA8( I )*T2*P2 LZT02270

GO TO 800 LZT02280
C NORMAL RETURN LZT2290

800 IF (ABCOEFLT.0,) ABCOEF=O, LZT02300
C COMPUTE TRANSMISSION LZT0231O

LAZTRN=EXP(-LZPATH*ABCOEF) LZT02320
WRITE (IOOUT,1200) WAVELPH20,T,ABCOEF,LNAMEi,LNAME3, LZT02330
+LNAME2,LNAME4,LZPATHLAZTRN LZT02340
RETURN ! ZT02350

C ERROR RETURN LZT02360
900 WRITE (IOOUT,1400) LZT02370

LNAMEI-BLANK LZT02380
LNAME3-BLANK
LNAME2-BLANK LZT02390
LNAME4=BLANK
LAZTRN-I. LZT02400
IERR-i LZT024f0
RETURN LZT02420

C LZT02430
1000 FORMAT (/,69X,IOHABSORPTION,/,23X I1H WAVELEHGTH,4X, LZT02440

1 12HH20 PRESSURE,4X, ItHTEMPERATURE,4X LZT02450
2 I1HCOEFFICIENT,6X,4HLINE,9X,1OHPATHLENGTH,4X, LZT02460
3 12HTRANSMISSION,/,24X,9HPMICRONS),8X,6H(TORR) LZT02470
4 ,IIX,58(ASS),10X,6H<KM-1),24X,4H(KM),/) LZT02480

1100 FORMAT (4(A2),3F10.3) LZT02490
1200 FORMAT OH ,22X,FO9.3,FI5.3,F16.2,EI6.3,?X,4(A2),SX, LZT02500

I EIO.4,5X,E10.4) LZT02510
1300 FORMAT (39H *** WARNING VALUE OF T OR PH20 OUT OF , LZT02520

1 IOHRANGE *** /28H T RANGE - 260 TO 320 K , LZT02530
2 25HPH20 RANGE - 0 TO 35 TORR) LZT02540

1400 FORMAT (40H *** ERROR WAVELENGTH OUT OF ACCEPTABLE LZT02550
I 7HRANGE; ,26H .8 TO 11.0 MICRONS *** ,/, LZT02560
2 37H CONTROL RETURNED TO MAIN FROM LZTRAN) LZT02570
END LZT025S0
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SUBROUTINE LZIDNM(WAVEL,LNAMEI,LNAME3,LNAME2,LNAME4,LID) LZIO0010
LZI00020

C LZI00030
C THIS SUBROUTINE CONVERTS THE WAVELENGTH IN MICRONS OR THE LASER LZI00040
C LINE NAME, IF WAVEL - 0, TO AN INTEGER LASER ID NUMBER WHICH IS LZI00050
C USED BY LZTRAN. LZI00060
C ++ WAVEL TO LID, WHEN WAVEL NOT = 0 ++ LZI00070
C THE SUBROUTINE DOES A BINARY SEARCH OF THE ARRAY AWAVEL TO FIND LZIO0080
C A MATCH, WAVEL - AWAVEL(K). WHEN A MATCH IS FOUND THE LASER ID LZIO0090
C IS LOADED FROM THE ID ARRAY, LID - AID(K), THE LASER LINE NAME LZI00100
C IS ALSO LOADED INTO TWO VARIABLES, LNAME1 = INAMEI(K) LNAME2 = LZIO0110
C INAME2(K). IF AN EXACT MATCH IS NOT FOUND THE CLOSEST STANDARD LZI00120
C TO THE PARAMETER WAVEL IS USED. A WARNING IS PRINTED AND K IS LZI00130
C SET TO THE PROPER VALUE SO IT CAN BE USED TO INDEX THE ID AND LZIO0140
C LINE ARRAYS. L2100150
C 4+ LASER LINE TO LID, WHEN WAYEL = 0 + LZIO016I
C WHEN THE WAVELENGTH PARAMETER IS ZERO THE CONVERSION IS DONE LZIO017O
C FROM LASER LINE NAME TO LID. A SEQUENTIAL SEARCH OF THE LINE LZI00180
C NAME ARRAY IS PERFORMED. WHEN A MATCH IS FOUND K IS SET AND LZI00i9
C WAVEL AND LID ARE LOADED FROM THE APPROPRIATE ARRAYS. WHEN LZI00200
C NO MATCH IS FOUND AN ERROR MESSAGE IS PRINTED AND LID IS SET LZI0021
C TO ZERO. LID IS USED TO NOTIFY LZTRAN THAT AN ERROR HAS LZI00220
C OCCURED AND NO CALCULATIONS SHOULD BE PERFORMED. LZI00230
C LZI00240
C ++ PARAMETERS L2100250
C LZI00260
C WAVEL LASER WAVELENGTH (MICRONS) LZI00270
C LZI00280
C *** INPUTS IF WAVEL a 0.0 *** LZI00290
C LNAMEI FIRST 4 CHARS OF LASER LINE LZI00300
c LZIO0310
C LNAME2 SECOND 4 CHARS OF LASER LINE LZI00320
C LZI00330
C *+ RESULTS + LZI00340C I L2100350
C LID LASER LINE IDENTIFIER LZI00360
C L2100370
C LNAMEI FIRST 4 CHARS OF LASER LINE LZI00380
C L2100390
C LHAME2 SECOND 4 CHARS OF LASER LINE LZI00400
C LZIO0410

LZ100420
INTEGER AID(53) LZI0u430
COMMON /IOUNIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTORNPLOTULZIO0440
DIMENSION AWAVELC53),INAME1(tO6),INAME2C53) LZIO0450
DATA AWAVEL/.85,.875,.9,. LZI00460
1 925,.95,1.06,3.521,3.55,3.581,3.612,3.636,3.645, LZIO047O
2 3.666 3.679,3.698 3 715 3.731,3.752,3.765,3.8, LZIOO48O
3 3.82,5.837,3.854 5 875,5.89,3.915,3.927,3.956 LZ100490
4 3.965,3.999,4.006,4.046,4.089,4.908,4.918,4.928, LZIOO500
5 4.938,4.948,4.972,4,982,4.992,5.002,5.012,5.022, LZIO05I0
6 5,032,5.043,5.047,5.054,5.057,5,067,5.078,5.088, LZI00520
7 10.591/ LZI00530
DATA (ID/301,302,303,304,305,1,127,126,125,124,123, LZI00540
I 122,121,120,119,118,117,116,115,114,113,112,111, LZIO0550
2 110,109,108,107,106,105,104,103, 102,101,219,218, LZI00560
3 217,216,215,214,213,212,211,210,209,208,207,205, LZI00570
4 206,204 203,202 201 2/ LZI00580
DATA INAME1/kHGA,2H HA 2H.8,2HGA,2H.9,2HGA,2H.9,2HGA 2H,9,
I 2HRU,2HBY,2HP1,2H(3,2HP1j2H(4,2HP1j2H(5,2HP1,2H(6,2HP2,kH3,
2 2HPI,2H(7,2HP2,2H(4,2HPI,2H(8,2HP2,2H(5,2HPt,2H(9,2HP2,2H(6,
3 2HP1,2HC1,2HP2,2H(7,2HP2,2H(8,2HP3,2H(5,2HP2,2H(9,2H3,2M(6,
4 2HP2,2H(1,2HP3,2H(7,2HP2,2H(1,2HP3,2H(8,2HP2,2H(1,2HP3,2H(9,
5 2HP2,2H(1,2HP3,2H(1,2HP3,2H(1,2HP3,2Hw1,2HP4,2H(7I2HP42H(8,
6 2HP4,2H(9,2HP4,2H(l,2HP4,2H(1,2HP5,2H(7,2HP5,2H(8,2HP5,2H(9,
7 2HPS,2H(1,2HPS,2H(1,2HP5,2H(1,2HP5,2H(1,2HP5,2H(1,2HPe,2H(8,
8 2HP5,2H(1,2HP6,2H(9,2HP6,2H(1,2HP6,2H(1,2HP6 2H(1 2HP(,2H20/
DATA INAME2/1HS,2H75,1H ,2H25 1HS,IH ,11*lH),kHO),6* LZI00660
1 IH),2H0),1H),2H)1H A)),2H3),2HO),2H1), LZI00670
2 2H2),3*IH),2HO),2H1),t*1H),2HO),2H),2H2),2H3), LZI00680
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3 2H4),IH),2H5),IH),2HO),2H1),2H2),IH)/ L2100690
DATA IFIRST,ILAST/I,53? LZI00700
I=IFIRST LZIO0710
J=ILAST LZI00?20
TWAYEL=WAVEL LZ100730

C CHECK FOR WAVELENGTH OR LASER LINE PASSED AS INPUT. IF LZI00740
C WAVEL = 0 THEN DO A SEQUENTIAL SEARCH ON LINE NAME, LZI00750
C LNAMEI,LNAME2. LZI00760

IF (WAVEL,NE.O.0) GO TO 200 LZI00770
C INPUT = LASER LINE NAME LZI00780
C SEQUENTIAL SEARCH LOOP LZI00790

DO 100 K=IFIRST,ILAST LZI00800
KK=2*K-1
IF((LNAMEI.EQ.INAMEI(KK)).AND.(LNAME3.EQINAMEI<KK+I))) GO TO 10
GO TO 100

10 IF (LNAME2.EQ.INAME2(K)) GO TO 600 LZI00920
100 CONTINUE LZI00830

C ERROR, NO MATCH ON LASER NAME LZI00840
LID=O LZI00850

C PRINT ERROR MESSAGE L2100860
WRITE (IOOUT,900) LNAMEJ,LNAME3,LHAME2,LHAME4 L2100870
GO TO 700 LZI00880

C INPUT = WAVELENGTH LZIO0890
C BINARY SEARCH LOOP LZI00900

200 k=<I J)i2 LZIO09i0
IF (WAVELLE.AWAVEL<K)) J=K-1 LZI00920
IF (WAVELGE.AWAVEL<K)) I=K+i LZI00930
IF (ILE.J) GO TO 200 LZI00940

C DID WAVELENGTH MATCH A STANDARD IN AWAVEL(0) ? L21OC950
IF (I-1.GT.J) GO TO 600 LZI00960

C WAVELENGTH NOT EXACTLY EQUAL TO ONE OF THE STANDARDS IN ARRAY LZI00970
C AWAVEL. CHANGE WAVELENGTH TO EQUAL THE STANDARD IT IS CLOSEST TO, LZIOO98O
C THEN PRINT WARNING OF CHANGE, L2100990

IF (WAVEL.GT.AWAVEL(K).AHD.K.EQ.ILAST) GO TO 500 LZI01000
IF (WAVEL.LT.AWAVEL<K).ANDK.EQ.IFIRST) GO TO 500 LZI0i100
IF (WAVEL-AWAVEL(K)) 300,600,400 LZI01020

C WAVEL LT AWAVEL(K) LZI01030
C CHECK IF CLOSER TO AWAVEL(K) OR AWAVEL(K-1) LZI01040

300 DELTAI=WAVEL-AWAVEL<K-1) LZIOI050
DELTA2=AWAVEL( K )-WAVEL LZ1 01060
IF (DELTA1.LTDELTA2) K-K-i L2101070
GO TO 500 LZI11080

C WAVEL GT AWAVEL(K) LZIOI090
C CHECK IF WAVEL CLOSER TO AWAVEL<K) OR AWAVEL(K+I) LZI01100

400 DELTAI=-WAVEL-AWAVEL(K) LZIOi O
DELTA2=AWAVEL(K+I)-WAVEL LZIO1120
IF (DELTA2.LTDELTAI) K=K+I LZ101130

C PRINT WARNING LZ101140
500 WAVEL=AWAVEL(K) LZ101150

WRITE (IOOUT,800) TWAVEL,WAVEL LZIOt160
C LOAD LASER ID NUMBER LZI01170

600 LID=AID<K) L2101190
C LOAD LINE NAME LZI01190

KK=2*K-I
LNAMEI=INAMEI(KK) L2101200
LNAME3=INAMEI(KK+l)
LNAME2=INAME2(K) LZI0121O

C LOAD WAVELENGTH LZI01220
WAVEL=AWAVEL(K) LZ101230

700 RETURN LZI01240
C LZ101250

8OO FORMAT (29H *** WARNING INPUT WAVELENGTHF7,3, LZI01260
1 11H CHANGED TO,F7.3,18H NEAREST STANDARD , LZI01270
2 14HWAVELENGTH ***) LZI01280

900 FORMAT (24H *** ERROR LASER LINE # 4(A2),6H# NOT , LZI01290
1 9HVALID ***,/,26H CONTROL RETURNED TO MAIN , LZI01300
2 12HFROM LZTRAN.) LZI01310
END 12101320
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SUBROUTINE DRTRAN(WAVEI,ICLMAT,TRNLOS,IERR) DRTO600O
C DRTO0020

C**********~******************************************DRT 00030
C DRT00040
C DRTO0050
C PURPOSE DRTO0060
C DIRTRAN-2 EXPLOSION PRODUCED AND VEHICLE GENERATED DUST MODEL DRTO0070
C DRT00080
C INPUT,OUTPUT AND CALLING PROGRAM DRTO0090
C DRTO0100
C INPUTS DRTO0 10
C DRTO0120
C VALUES IN ARGUMENT LIST DRTOO30
C DRTOOt40
C ICLMAT INTEGER VALUE USED TO INDICATE HOW METEORLOGICAL DATA IS TO DRTO6150
C BE MADE AVAILABLE IF ICLMAT IS DRTOOI60
C 0 - METi IDENTIFIER WITH THE APPROPRIATE PARAMETERS ARE TO DRTOOi?O
C BE READ IN
C I - NECESSARY METEORLOGICAL DATA IS PASSED IN COMMON/CLYMAT/ DRT66iSO
C AND METI IS NOT TO BE READ IN DRTOO19O
cDRT60200
C WAVEI WAVELENGTH IN MICROMETERS. USED TO DETERMINE NWL. DRT0O0210
C WHERE NWL IS AN INTEGER INDEX FOR WAVELENGTH DETERMINEDDRTO0220
c WITHIN THE CODE DRTO0230
c NWL WAVEi DRT00240
C t FOR 0.4 - 0.7 MICROMETER (VISIBLE) DRTO0250
C 2 FOR 0.8 - 1.1 MICROMETER DRTO0260
C 3 FOR 3.5 - 4.0 MICROMETER DRTO0270
c 4 FOR 8.5 - 12.0 MICROMETER DRTO02O80
C 5 FOR 2100 - 3200 MICROMETER DRTO0290
C DRTO0300
C INPUTS TO BE READ DRTO0310
c DRT00320
C EACH INPUT RECORD BEGINS WITH A 4 LETTER IDENTIFIER IN COLUMNS DRTO0330
C 1-4 FOLLOWED BY AS MANY (REAL) FIELDS AS NEEDED, UP TO 9, 8 COLUMNS DRTO0340
C PER FIELD BEGINNING IN COLUMN 9. DRTO0350
C THE INPUT FILE MAY CONTAIN SEVERAL SEQUENCES OF THE FOLLOWING DRT00360
C RECORDS. EACH SEQUENCE SEPERATED BY A GO CARD, ONCE THE INITIAL DRTO0370
C SEQUENCE HAS BEEN READ IN AND THE MINIMUM REQUIREMENTS FOR EXECUTION DRTOO3BO
C OF THE DESIRED OPTION HAS BEEN SATISFIEDAHY FOLLOWING SEQUENCE MAY DRTO0390
C CONTAIN A SUBSET OF THE INITIAL RECORDS REDEFINING INPUT VARIABLES DRTO0400
C AS DESIRED OR MAY CONTAIN A COMPLETELY NEW SET OF RECORDS. DRTO04IO
C DRTO0420
C ** EACH SET OF INPUTS MUST END WITH A DONE CARD** DRTO0430
C DRTO0440
C RECORD I DRTO0450
C METi DRTO0460
C DRTO0470
C NATMOS INTEGER WITH VALUES I TO 6 CORRESPONDING TO PASQUILL DRTOO4BO
C CATEGORIES A TO F. DRTO0490
C DRTO0500
C ZTMP THE HEIGHT AT WHICH A TEMPERATURE MEASUREMENT IS DRT0O0510
C AVAILABLE. VALID RANGE 0.5 - 100.0 M. DRTO0520
C DRTO0530
C TMPMES THE TEMPERATURE MEASURED IN DEGREES KELVIN TAKEN AT DRTO0540
C HEIGHT ZTMP, VALID RANGE 270,0 - 315,0. DRTO0550
C DRTO0560
C ZWND THE HEIGHT AT WHICH A WIND SPEED MEASUREMENT IS DRTO0570
C AVAILABLE. VALID RANGE 0.5 - 100.0 M. DRTO0580
C DRTO0590
C WNDMES THE WIND SPEED IN METERS/SECOND MEASURED AT ZUND DRTOO600
C VALID RANGE 1 - 20.0 M/S DRTO0610
C DRTO0620
C THWND THE ANGLE THAT THE WIND VELOCITY VECTOR MAKES DRTO0630
C WITH THE USER'S POSITIVE X AXIS MEASURED IN DEGREES DRTO0640
C COUNTERCLOCKWISE. WHERE THE USERS POSITIVE X-AXIS DRTO0650
C POINTS EAST. THUS THWND IS THE ANGLE THAT THE WIND DRTO0660
C VELOCITY VECTOR MAKES WITH THE EAST. DRTO0670
C VALID RANGE: -360.0 - 360.0 DEGREES. DRTO0680
C NOTE: THUND IS NOT NEEDED FOR OPTION 3 DRTO0690
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c DRTO0700
C RECORD 2 DRT0710
C MET2 DRTO0720
C DRT00730
C ID A FLAG TO INDICATE WHETHER THE INVERSION LAYER HEIGHT DRT00740
C IS GROWING OR NOT. IF ID IS DRTO0750
C 0. THE INVERSION LAYER HEIGHT IS RELATIVELY CONSTANTDRTO0760
C 1. THE INVERSION LAYER HEIGHT IS GROWING DRTO0?70
C DRTO0O7
C PHI THE LATITUDE OF THE DETONATION SITE, DRTO0790
C VALID RANGE 1.0 - 90. DEGREES. THAT IS THE NORTHERN DRTO0800
C HEMISPHERE. DRTO08i0
C DRTO0020
C RECORD 3 DRTOO83Q
C SOIL DRTO0840
C DRTOOS50
C NSOIL INTEGER INDEX OF SOIL TYPE. NSOIL IS DRT00860
C 1. FOR SOIL-i, (DATA GRAF-Il) EXPLOSIONS ONLY. DRTO00O7
C 2. FOR SOIL-2, (DATA DIRT-I) EXPLOSIONS ONLY. DRTOOBSO
C 3. FOR SOIL-3, <DATA SMOKEWEEK-II) VEHICLES ONLY. DRTOO890
C DRTO0900
C DSOD DEPTH OF SOD IN METERS DRTO0910
C VALID RANGE: 0.0 - 1.0 M. DRTO0920
C NOTE: FOR VEHICLE MODEL IF DSOD>0.0 NO DUST IS DRTO0930
C GENERATED DRTO&940
C DRT00950
C SILT SILT CONTENT OF SOIL (PARTICLE DIAMETERS < 75 MICRONS) DRT00960
C I.E. SILT-.15 INDICATES A SILT CONTENT OF t5N DRTO097O
C NOTE: THIS INPUT NEEDED ONLY FOR VEHICLE MODEL (IOPT-5)DRTOOSSO
C DRTO0990
C RECORD 4 DRTOi00
C CHAR DRT01010
C DRTOt020
C NCHRG CHARGE TYPE INDEX WITH FOLLOWING VALUES DRT0I030
C 1. SURFACE - LIVE FIRE OR 30 DEGREE TILTED DRTOtO40
C STATIC TIP ON GROUND DRT01050
C 2. BARE 6HARGE ON SURFACE DRTO106O
C 3. 30 DEGREE TILTED TIP AT 0.3 METER DEPTH DRT010O
C 4. 30 DEGREE TILTED TIP AT 0,6 METER DEPTH DRT01080
C 5. HORIZONTAL PROJECTILE ON SURFACE DRTO1090
C DEFAULT VALUE IS I IF NCHRG IS NOT BETWEEN I AND 5. DRTOIiOO
C DRTO1t11
C CHWT THE WEIGHT OF THE CHARGE IN KG-TNT, DRT01120
C VALID RANGE: 0.1 - 100.0 KG-TNT. DRTO130
C DRTO1140
C DETDEP THE DEPTH OF DETONATION IN METERS, DRTOt150
C VALID RANGE: 0.0 - 2.0 M, DRT01160
C DRT01170
C RECORD 5 DRTOtiSO
C EXPL DRT01190
C DRTOi200
C NARY TYPE OF CHARGE DISTRIBUTION (USED FOR PROPER INPUT AND DRT01210
C OUTPUT FORMATS) IF THE VALUE OF NARY AND IOPT OF THE GODRT01220
C CARD ARE NOT COMPATIBLE CATASTROPHE COULD RESULT! DRT01230
C NOTE: WHEN NARY IS DRT01240
C 1. IOPT MUST ALSO BE 1. DRTO1250
C 2. IOPT MUST ALSO BE 2. DRT01260
C 3. IOPT MUST BE 4. DRT0127O
C 1.-SIMULTANEOUS BURST.UNIFORMLY DISTRIBUTED CHARGES DRT01280
C IN A PARALLELOGRAM, DRT01290
C (SPECIAL CASES ARE ,SINGLE CHARGE ,RECTANGLE AND DRT01300
C ZIG ZAG PATTERN) DRTOI310
C DRT01320
C 2.-SIMULTANEOUS BURST,RANDOMLY DISTRIBUTED CHARGES, DRTOI330
C DRT01340
C 3.-SEQUENTIAL IN TIME AND RANDOM IN SPACE DISTRIBUTION OFORTOt350
C CHARGES. DRT01360
C DRTOI370
C NOTE: DRT01380
C WHEN NARY-2. EACH CHARGE LOCATION MUST BE.SPECIFIED DRTOI390
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C WHEN NARY-3. EACH CHARGE LOCATION AND DETONATION TIMEDRTOI400
C MUST BE SPECIFIED DRT0i410
C THE CHARGE LOCATIONS ARE INPUT DIRECTLY FOLLOWING DRTOI420
C THIS INPUT RECORD WITH ONE LOCATION (AND DETONATION DRT01430
C TIME IF APPROPRIATE) PER RECORD. DRTOI440
C DRT01450
C NCHS SINGLY DIMENSIONED ARRAY SPECIFING NUMBER OF CHARGES DRT01460
C WITH THE MAXIMUM TOTAL OF CHARGES 200. DRT01470
C WHEN NARY=I. NCHS<I) IS THE NUMBER OF CHARGES IN THE DRTOI480
C DIRECTION OF SIDEI AND NCHS(2) IS THE NUMBER OF DRT0t490
C CHARGES IN THE DIRECTION OF SIDE2. FOR A SINGLE CHARGE DRTO1500
C SET NCHS(i)-NCHS(2)-i.. DRT15t0
C WHEN NARY=2. OR 3. NCHS<i) IS THE TOTAL NUMBER OF DRT01520
C CHARGES AND SET NCHS(2)=I.. DRTOI530
C DRTO0546
C SRCBAS SINGLY DIMENSIONED ARRAY CONTAINING THE COORDINATES OF DRT01550
C A CORNER POINT OF THE BOUNDING PARALLELOGAM WHEN DRT0i560
C NARY=I. AND IS ALSO USED AS THE REFERENCE CHARGE DRTOi570
C BY THE OBSERVER. THAT IS, SRCBAS IS THE ORIGIN OF THE DRTOISO
C OBSERVERS COORDINATE SYSTEM, WHEN NARY=2. OR 3. DRTO1590
C SRCBAS SHOULD NOT APPEAR ON THE INPUT FILE AS COOR<I,i)DRTOi606
C IS USED AS THE REFERENCE CHARGE. WHERE COOR(I,1) IS DRTO1610
C THE FIRST CHARGE LOCATION SPECIFIED. DRTO?620
C VALID RANGE -10000,0 - 10000,0 DRT01630
C DRT0i640
C SIDEI SINGLY DIMENSIONED ARRAY NECESSARY ONLY WHEN NARY-1., DRTOi650
C SPECIFING ONE SIDE OF THE BOUNDING PARALLELOGRAM DRTD1660
C FROM THE POINT SRCBAS(I). THAT IS, SIDEr IS A VECTOR DRT0i6?0
C TO THE NEXT CHARGE ALONG ONE SIDE OF THE PARALLELOGRAM.DRT01680
C WHEN NARY=2. OR 3. THIS VARIABLE SHOULD NOT APPEAR ON DRT01690
C THE INPUT FILE. DRTO700
C DRTO1710
C SIDE2 SINGLY DIMENSIONED ARRAY NECESSARY ONLY WHEN NARY-i. DRTOI726
C SPECIFING A SECOND SIDE OF THE BOUNDING PARALLELOGRAM DRT01730
C FROM THE POINT SRCBAS(I).THAT IS SIDE- IS A VECTOR TO DRTOi740
C TO THE NEXT CHARGE ALONG THE SECOND SIDE OF THE DRT01750
C PARALLELOGRAM. DRT01760
C WHEN NARY-2. OR 3. THIS VARIABLE SHOULD NOT APPEAR ON DRT01770
C THE INPUT FILE. DRTO67?0
C DRTOi790
C * THE FOLLOWING RECORD MUST APPEAR THE APPROPRIATE NUMBER OF TIMES DRTOiO0
C ** IMEDIATELY FOLLOWING THE ABOVE RECORD IF NARY IS 2. OR 3. ON THE DRTOIS1O
c ** ABOVE RECORD. THAT IS IT MUST APPEAR THE SAME HUMBER OF TIMES DRT01820
C ** AS THER ARE CHARGES AS SPECIFIED ON RECORD EXPL, (I.E. IF NARY=2.DRTOi30
C ** AND NCHS-5. THE THIS RECORD MUST APPEAR 5 TIMES. DRT01540
C DRTOI850
C RECORD 6 DRTOI60
C LOCA DRT01870
C DRT01960
C COOR DOUBLY DIMENSIONED ARRAY CONTAINING THE DETONATION DRTO1890
C COORDINATES FOR EACH CHARGE WHEN NARY=2. OR 3.. WHEN DRT01900
C NARY-I. THIS VARIABLE NEED NOT BE SPECIFIED AS THE DRTOI910
C CHARGE LOCATIONS ARE CALCULATED IN THE CODE FROM DRT01920
C NCHS,SIDEI,SIDE2. DRT01930
C DRT01940
C TSTAG SINGLY DIMENSIONED ARRAY CONTAINING THE TIME OF DRT01950
C DETONATION OF EACH CHARGE. THIS IS ONLY SPECIFIED WHEN DRT01960
C NARY=3.. DRTO9?0
C ORTO198O
C RECORD 7 DRT01990
C VEHC DRT02000
C DRT020O0
C VO DOUBLY DIMENSIONED ARRAY CONTAINING THE INITIAL DRT02020
C POSITION OF THE VEHICLE. VO(t)=X-COORDINATE DRT02030
C VO(2)-Y-COORDINATE. DRT02040
C VALID RANGE: -10000.0 - 10000.0 DRT02050
C DRT02060
C VENDIR VEHICLE DIRECTION THE ANGLE THAT THE VEHICLE VELOCITY DRT02070
C VECTOR MAKES WITH THE USER'S POSITIVE X-AXIS MEASURED DRT020O8
C IN DEGREES COUNTERCLOCKWISE. WHERE THE USER'S POSITIVE DRT02090
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C X-AXIS POINTS EAST. THUS VEHDIR IS THE ANGLE THE DRT02100
C VELOCITY VECTOR MAKES WITH THE EAST. DRT02110
C VALID RANGE: -360.0 - 360.0 DRT02120
C DRT02130
C VEHSPD VEHICLE SPEED IN M/S DRTOZI40
C DRTO2150
C VEHWID VEHICLE WIDTH IN METERS DRTO216O
C DRT0217Q
C VEHWHT VEHICLE WEIGHT IN KGS. DRT0218O
C DRTO2I9O
C VEHTYP TRACTION MECHANISM DRT02200
C DRT02210
C -0. VEHICLE HAS TIRES DRT02220
C =t. VEHICLE IS TRACKED DRT02230
C DRT02240
C RECORD 8 DRT02250
C TRNC DRT02260
C DRT02270
c TRNCOR A SINGLY DIMENSIONED ARRAY CONTAINING THE THREE DRT02280
C COORDINATES OF THE TRANSMITTER. THE COORDINATE SYSTEM DRT02290
c MUST BE IN METERS. THE THIRD COORDINATE IS RESTRICTED DRT02300
C TO BE BETWEEN .5 AND 10000.0 METERS (HEIGHT). DRT02310
c VALID RANGE OF THE FIRST TWO COORDINATES: DRT02320
C -10000,0 - 10000.0 M. DRT02330
C
C ** IF THE COORDINATES ARE PASSED THROUGH THE GEOMET OPTION, THEN THE
C * ARRAY TRNCOR NEED NOT BE SPECIFIED.
C DRT02340
C TRNMIN VALUE SUCH THAT A TRANSMITTANCE BELOW THIS VALUE CAN DRT02350
C BE CONSIDERED ZERO, DEFAULT IS i.E-05 DRT02360
C VALID RANGE: 1.0 - I.E-05 DRT02370
C DRT02380
C RECORD 9 DRT02390
C RECC DRT02400
C DRT02410
C RECCOR A SINGLY DIMENSIONED ARRAY CONTAINING THE THREE DRT02420
C COORDINATES OF THE RECEIVER. (METERS) DRT02430
C THE THIRD COORDINATE IS RESTRICTED TO BE BETWEEN DRT02440
C .5 AND 10000,0 METERS. VALID RANGE OF THE FIRST TWO DRT02450
C COORDINATES IS; -10000.0 - 10000.0 M. DRT02460
C
C * IF THE COORDINATES ARE PASSED THROUGH THE GEOMET OPTION, THEN THE
C * ARRAY RECCOR NEED NOT BE SPECIFIED.
C DRT02470
C RECORD 10 DRT02490
C OBSC DRT02490
C DRT02500
C OBSCOR A SINGLY DIMENSIONED ARRAY CONTAINING THE X AND Y DRTO251O
C COORDINATES, RESP., OF THE OBSERVER. (METERS) DRT02520
C VALID RANGE: -10000.0 - 10000.0 DRT02530
C DRT02540
C SPCHT A SPECIFIED HEIGHT IN METERS AT WHICH THE WIDTH OF DRT02550
C THE CLOUD AS VIEWED FROM POSITION OBSCOR IS DESIRED. DRT02560
C MUST BE BETWEEN I. AND 5. METERS. DRT02570
C
C ** IF THE COORDINATES ARE PASSED THROUGH THE GEOMET OPTION, THEN THE
C ** ARRAY OBSCOR AND VARIABLE SPCHT NEED NOT BE SPECIFIED.
C DRT02580
C RECORD 11 DRT02590
C TINS DRT02600
C DRT02610
C TSTART TIME AFTER DETONATION TO START TRANSMITTANCE AND/OR DRT02620
C CLOUD DIMENSION CALCULAZONS DRT02630
C VALID RANGE: .5 - 1000.0 SEC. DRT02640
C DRT02650
C TEND TIME AFTER DETONATION TO TERMINATE TRANSMITTANCE DRT02660
C AND/OR CLOUD DIMENSIONS. DRT02670
C VALID RANGE: .5-1000.0 SEC. (TEND MUST BE GE. TSTART> DRT02680
C DRT02690
C TINC TIME INCREMENT BETWEEN CALCULATIONS DRTO2700
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C DRTO2710
C RECORD 12 DRTO,720
C GO ** THIS CARD INDICATES THAT THIS SEQUENCE OF INPUTS ARE DRT02730
C COMPLETE AND CALCULATIONS ARE TO BEGIN. DRT02740
C DRT62750
C IOPT OPTION TO BE USED DRT02760
C DRT02770
C 1. SIMULTANEOUS BURST ,UNIFORMLY DISTRIBUTED CHARGES IN A DRTO278O
C PARALLELOGRAM DRT02790
C DRTC 800
C 2. SIMUTANEOUS BURST, RANDOMLY DISTRIBUTED CHARGES DRT62810
C DRT02820
C 3. THE CODE IS TO PRECOMPUTE A SINCLE CLOUD AND STORE ON DRT02830
C AN EXTERNAL FILE FOR USE LATER DRT02840
C DRT0 2 0
C 4, THE CODE IS TO USE A CLOUD THAT HAS BEEN PRECOMPUTED DPT2R6,,
C (NO CLOUD DIMENSIONS ARE COMPUTED FOR THIS OPTION) DRTCue'8
C DRT02880
C 5. VEHICLE DUST MODEL DRT028'9
C DRTu2906
C IFILE FORTRAN LOGICAL UNIT TO WHICH THE CODE IS TO WRITE FOR DRTQ 9iu
C OPTION 3 OTHERWISE IT NEED NOT BE SPECIFIED DRT09290c DPT62930
C RECORD 13 DRT02940
C DONE ** THIS RECORD INDICATES THAT THE USER HAS COMPLETED HIS DRT02950
C DESIRED SEQUENCE OF INPUTS AND ALL CALCULATIONS ARE DRT02l60
C TERMINATED DRT02eu-
C; DRTu'0
C DRT02996
C OUTPUTS DRT03O0O
C DRT630i
C ZINV THE ESTIMATED INVERSION HEIGHT. DRT02020
C DRT05030
C TRNLOS THE TRANSMITTANCE ALONG THE LINE OF SIGHT BETWEEN ORT03046
c THE TRANSMITTER AND THE RECEIVER. DRT03050
C DRT03060
C IERR INTEGER ERROR CODE WHICH EQUALS I IF A FATAL ERROR DRT03070
C OCCURS AND 0 OTHERWISE DRT0308
C DRT03O30
C HERR INTEGER ERROR CODE WITH THE VALUES DRT03iO0
C 0 NO ERRORS DRT03iiO
C 4 NO TRANSMITTER AND RECEIVER OR OBSERVER DRT03120
C COORDINATES WERE SPECIFIED SO NO RESULTS WERE DRT03130
C CALCULATED DRT03140
C 7 THE CALCULATION OF ATMOSPHERIC PARAMETERS DID DRTu3150
C NOT CONVERGE, DRT03i60
C DRT03170
C DRT03180
C CNTRD A SINGLY DIMENSIONED ARRAY CONTAINING THE HORIZONTAL DRT03190
C COORDINATE AND THE VERTICAL COORDINATE OF THE DRTO3200
C CENTROID OF THE CLOUD, DRT03210
L DRT03220
C HEIGHT THE HEIGHT OF THE CLOUD IN METERS. DRT03230
C DRT03240
C CENWTH THE WIDTH OF THE CLOUD ir METERS AT THE CENTROID DRT03250
C HEIGHT DRT03260
C DRT03270
C SPCWTH THE WIDTH OF THE CLOUD IN METERS AT THE SPECIFIED DRT03280
C HEIGHT DRT03290
C DRT03300
C NCPTS THE NUMBER OF POINTS DETERMINED ON THE EDGE OF THE DRT03310
C CLOUD. DRT03320
C DRT03330
C CPTS A DOUBLY DIMENSIONED ARRAY CONTAINING THE COORDINATES DRT03340
C OF POINTS ON THE EDGE OF THE CLOUD. CPTS'I J) DRT03350
C IS THE HORIZONTAL COORDINATE OF THE J-TH POiNT DRT03360
C AND CPTS(2,J)IS THE VERTICAL COORDINATE OF THE DRT03370
C J-TH POINT. THE FIRST INDEX MUST BE DIMENSIONED DRT03380
C TO 2. DRT03390
C DRT03400
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C SUBROUTINES CALLED DRTO34I
C 

DRT03420

C DUSTCL CONTROLING ROUTINE FOR THE CALCULATION OF CLOUD DIMENSIONSDRT03430
C AND TRANSMITTANCES THROUGH DUST CLOUDS FOR OPTIONS I AND 2DRT03440

C GIVEN METEORLOGICAL DATA, SOIL AND EXPLOSIVE DRT03440

C CHARACTERISTICS,AND WAVELENGTH. DRT03460

C 
DRT03470

C COMPCL CONTROLING ROUTINE FOR PRECOMPUTING A SINGLE EXPLOSION DRTO347O

C (OPTION 3) GIVEN METEOROLOGICAL DATA, SOiL AND EXPLOSION DRT03480

C CHARACTERISTICS. ALSO USES THIS PRECOMPUTED CLOUD AT SOMEDRT03500
C LATER RUNNING OF THE CODE (OPTION 4) TO ESTIMATE A DRTO35IO
C TRANSMITTANCE GIVEN TRANSMITTER AND RECEIVER COODINATES. DRTO3520
C DRT03530
C VEHCL CONTROLING ROUTINE FOR THE CALCULATION OF A TRANSMITTANCE DRT03540

C THROUGH A VEHICLE GENERATED DUST CLO"D (OPTION 5) GIVEN DRT03550
C METEORLOGICAL DATA, SOIL CHARACTERISTICS, VEHICLE DRTO3560
C CHARACTERISTICS, AND WAVELENGTH. DRT03570
C DRT03580C*************** ** * * * * ********************************** ************DRU3390

LOGICAL NEWATM,NEWSRC,LOSTRN,EDGE,NEWTIM, CLHRED,DHDT,ONCE DRTO3600
LOGICAL TEST,NEWVEH,NEWCOR DRT03610
LOGICAL MI,M2,SL,CH,EX,TC,RC,OC,TM,VH DRT03620
INTEGER VEHTYP DRT03630
REAL MN
DIMENSION ZTMP<2),TMPMES(2),ZWND(2),WNDMES(2),TRNCOR(3) DRT03640
DIMENSION SRCBAS(2),SIDEl(2),SIDE2C2 ),HCHS<2) DRTO3S50
I ,RECCOR( 3), CPTSC2,6), CNTRD( 2), OBSCOR(2) DRT03660

DIMENSION RDIN<10),RKEYC12),VO2),PAS(6) 
DRT03660

COMMON /IOUNIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUDRT036SO
COMMON /CLYMAT/ TEMP,PRESSRH,AH,DP,VIS,CLDAMT,CLDHYT, DRT03690
1 FOGPRB,WNDVEL,WINDIR,IPASCT DRT03700
COMMON/MO5/DIFF(2,2OO),NCHTOT,PRSEP(2O0),NTOT,NARY,ITOT, DRT03710
+ COOR<2,200),TSTAG(200),DMMY(401) DRT03720
COMMON,"WNDPRM/DXZO,DYXO,DZOUO°M,N,ZINV DRT03730
COMMON/TRANNY/THRESH,TEST,NWL,NSOIL DRT03740
COMMON/GEOM/COSTH2,SINTH,SINTH2,VISEXT,RTPISCRN(2) DRT03750
COMMON /GEOMET/PTS(15),IGEOSW DRT03760
COMMON/OPTION/IOPT, IFILE DRT03770
DATA RKEY/4HMETI,4HMET2,4HSOIL,4HCHAR,4HEXPL,4HVEHC,4HTRNC, DRT03780

4HRECC,4HOBSC,4HTIMS,4HGO ,4HDONE/ DRT03790
DATA PAS/4HA ,4HB ,4HC ,4HD ,4HE ,4HF / DRT03800
DATA MI,M2,SL,CH,EX,TC,RC,OC,TM,VH/,FALSE,,.FALSE.,.FALSE., DRT03810
1.FALSE.,.FALSE.,.FALSE.,.FALSE.,.FALSE.,.FALSE.,.FALSE./ DRT03820
DATA NEWATM,NEWSRC,NEWVEH,LOSTRN,EDGE,NEWTIM/,FALSE,,.FALSE., DRTO3830
I.FALSE.,.FALSE.,.FALSE.,.FALSE./ DRT03840
DATA NEWCOR/.FALSE./ DRTG3S50
DATA VISEXT,RTPI/.I,i.772454/ 

DRTC3860
IERR=O DRT0386O

CLMRED=.FALSE. 
DRT0387O

DHDT=.FALSE. 
DRT03890

ONCE=.FALSE, 
DRTO3900

TEST.FALSE. 
DRT039I0

WRITEcIOOUT,800) 
DRT03920

800 FORMAT( HO,36X,42HDIRTRAN-2 DUST CLOUD INFRARED TRANSMISSION, DRT0393O
i 15H CALCULATION,//,36X,60H*** NOTE -- ALL UNITS ARE MKS UNLESSDRT03940
2 OTHERWISE SPECIFIED ***,//) DRT03950
DO 5 K=1,200 DPT03960
TSTAG(K)=O.O 

DRT03970

5 CONTINUE 
DRT03970

C 
DRT03980

C DETERMINE INTEGER INDEX FOR WAVELENGTH 
DRT4000

C 
DRT0401 0

10 IF(WAVEI.LT.0.4)GO TO 29 
DRT04020

IF(WAVEI.GT.O.7)GO TO 21 
DRT04030

HWL=I 
DRT04040

GO TO 30 
DRT04050

21 IF(WAVEi.LT.O.8)CO TO 29 
DRT04060

IF(WAVE1.GTI.1,)GO TO 22 DRT04060

NWL=2 
DRT04070

GO TO 30 
DRT400
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22 IF(WAVEILT.3.5)GO TO 29 DRT04I00
IF(WAVEI.GT,4.0)GO TO 23 DRT04110
NWL=3 DRT04I2O
GO TO 30 DRT04130

23 IF(WAVEI.LT.8.5)GO TO 29 DRT04I40
IF(WAVEIGT.12.0)GO TO 24 DRT04150
NWL=4 DRT04160
GO TO 30 DRT04170

24 IF(WAVEI.LT.2100, )GO TO 29 DRT04I60
IF(WAVE .GT.3200. )G0 TO 29 DRT04190
NWL=5 DRT04200
GO TO 30 DRT04210

29 WRITE(IOOUT,802) DRT04220
802 FORMAT(37X,38H*** DIRTRAN ERROR - WAVEI OUT OF RANGE) DRT04230

IERR=1 DRT04240
GO TO 999 DRT04250

30 CONTINUE DRT04260
C DRTO42?0
C READ DATA AND STORE APPROPRIATELY DRT04280
C DRT04290

DO 300 II=1,15 DRT04300
IFCIIEQ.15)GO TO 900 DRT04310
READ( 0IN, 700)(RDIN(J), J=l ,10) DRT04320

700 FORMAT(A4,4X,9F8.2) DRT04330
IF(RDIN(1).EQRKEY(1))GO TO 50 DRT04340
IF(RDIN(1).EQ,RKEY(2))GO TO 70 DRT04350
IF(RDIN(1).EQ,RkEY(3))GO TO 90 DRT04360
IF(RDIN(l).EQ,RKEY(4))GO TO 110 DRT04370
IF(RDIN(1).EQRKEY<5))GO TO 130 DRTO4380
IF(RDIN('i).EQRKEY(6))GO TO 150 DRT04390
IF(RDIN(l1).EQRKEYC7))GO TO 170 DRTO4400
IF(RDIN(i).EQRKEY(S))GO TO 190 DRTO4410
IF(RDIN(i).EQ,RKEY(9))GO TO 210 DRT04420
IF(RDIN(1).EQRKEYC1O))GO TO 230 DRT04430
IF(RDIN(i).EO.RKEY(II))GO TO 31u DRT04440
IF(RDIN(C).EORKEY(12))GO TO 999 DRT04450
WRITE( IOOUT,804) DRT04460

804 FORMAT(33X,52H***DIRTRAN-2 ERROR, INPUT DOES NOT CONFORM TO PROPERDRT04470
1 14H CONVENTION***) DRT04480
WRITE( IOOUT,806)(RDIN(J), J=1,9) DRT04490

806 FORMAT(26X,A4,4X,9F8.2) DRT04500
GO TO 999 DRT04510

C DRT04520
C STORE AND PRINT OUT ATMOSPHERIC CONDITIONS DRT04530
C DRT04540

50 CONTINUE DRT04550
Ml= .TRUE. DRT04560
NIO=1 DRT04570
IF(ICLMAT.EQ.t)GO TO 55 DRT04580
NATMOS=IFIX( RDIN(2)) DRT04590
ZTMP( I )=RDIW(3) DRT04600
TMPMES( I )=RDIN(4) DRT04610
ZWND( 1 )sRDIN(5) DRT04620
WNDME'.( i )=RDIN(6) DRT04630
THWND=RDIN(7) DRT04640
GO TO 60 DRT04650

C DRT04660
C IPSCAT PASQUILL CATEGORY DRT04670
C WNDVEL WIND VELOCITY IN M/S MEASURED AT 2 M. ABOVE GROUND DRTC4680
C WINDIR WIND DIRECTION IN DEGREES CLOCKWISE FROM TRUE NORTH DRT04690
C TEMP TEMPERATURE IN DEGREES C MEASURED AT 2 M, ABOVE GROUND DRT04700
C DRT047I 0

55 NATMOS=IPASCT DRT04720
ZTMP( 1 )-2, DRT04730
ZWND( 1 )-2. DRT04740
WNDMES( I )=WNDVEL DRT04750
TMPMES( I )=TEMP+273.0 DRT04760
THWND=2?0, 0-WINDIR DRT04770

60 CONTINUE DRT04780
WRITE( IOOUT,808) DRT04790
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80e FORMAT(IX) DRT04800
WRITE(IOOUT.81O)PAS<NATMOS) DRT04810

810 FORMAT(50X,28HPASQUILL CATEGORY ,A4) DRT04820
WRITE(IOOUT,812)(ZTMP(I),TMPMES(1),ZWND(I),WNDMES<I),I=I,NIO) DRT04830

812 FORMAT&36X,4H HT ,FS.2,7H TEMP ,F8.2,7H HT,F8,2,7H WIND , DRT04840
I F8.2) DRT04850

WRITEr IOOUT, 814 )THWND DRT&4860
814 FORMAT(51X,22H WIND DIRECTION ,F8.2) DRT04870

GO TO 300 DRT04880
70 CONTINUE DRT04890

M2=. TRUE. DRT04900
ID=IFIX( RDIN( 2)) DRT0491 0
IF.b.NE.0)DHDT=.TRUE. DRTOA920
PHI=-RD1N( 3) DRT04930
WRITE( IOOUT, 811 "PHI DRT04940
IF(DHDT )WRITE( IOOUT, 816) DRT04950

816 FORMAT(47X,37HTHE INVERSION LAYER HEIGHT IS GROWING) DRT04960
IF( .NOT.DHDT)WRITE( IOOUT,818) DRT04970

818 FORMAT(4?X,38HTHE INVERSION LAYER HEIGHT IS CONSTANT) DRT04980
819 FORMAT(/,52X,20HLATITUDE ,F8.2) DRT04990

GO TO 300 DRT05000
C DRT05010
C STORE AND WRITE SOIL CHARACTERISTICS DRT05620
c ORT05030

90 CONTINUE ORT05040
SL= .TRUE. DRT05050
NSOIL=IFIX(RDIN(2)) DRT05060
DSOD=RDIN( 3> DRT05070
SILT=RDIH<4) DRT056O9
IF(NSOIL.EQ.i )WRITE(IOOUT,821) DRT05090

820 FORMAT(56X, ISHSILT CONTENT ,F5.2) DRT05100
821 FORMAT(/,63X,6HSOIL-1> DRT05110

IF(NSOIL.EQ.2 )WRITE( IOOUT,822) DRT0512O
822 FORMAT(/,63X,6HSOIL-2) DRT05130

IF (NSOIL.EQ.3) WRITE (IOOUT,710) DRTOS140
710 FORMAT(/,23X,8H SOIL-3) DRT05150

IF(SILT.GT.i .E-06)WRITE(IOOUT,820)SILT DRT05160
WRITE( IOOUT,823)DSOD DRT05170

823 FORMAT(53X,21H DEPTH OF SOD ,F5.2) DRT05180
IF (NSOIL.LT.1.OR.NSOILGT.2) NSOIL=2 DRT05190
GO TO 300 DRT05200

C DRT0521 0
C STORE AND WRITE EXPLOSIVE CHARGE CHARACTERISTICS DRT05220
C DRT05230

110 CONTINUE DRT05240
CH=, TRUE, DRT05250
NCHRG=IFIX(RDIN(2)) DRT05260
IF(NCHRG.LT, 1 .ORNCHRGGT,5)NCHRG=I DRT05270
CHWT=RDIN(3) DRT05280
DETDEP-RDIN(4) DRT05290
IF(NCHRG.EQ. I)WRITE(IOOUT,824) DRT05300

824 FORMAT(/,35X,47HSURFACE - LIVE FIRE OR 30 DEGREE TILTED STATIC,, DRT05310
I 14H TIP ON GROUND) DRT05320
IF(NCHRG.EG 2)WRITE(IOOLIT 825) DRT05330

825 FORMAT(/,55X,22HBARE CHAR6E ON SURFACE) DRT05340
IF(NCHRG.EQ.3)WRITE( IOOUT,826) DRT05350

826 FORMAT</,46X,39H30 DEGREE TILTED TIP AT 0.3 METER DEPTH) DRT05360
IF(NCHRG.EQ.4)WRITE(IOOUT,827) DRT05370

827 FORMAT(/,46X,39H3O DEGREE TILTED TIP AT 0.6 METER DEPTH) DRT05380
IF(NCHRGEQ.5)WRITE( IOOUT,828) DRT 05390

828 FORMAT(/,50X 32HHORIZONTAL PROJECTILE ON SURFACE) DRT05400
WRITE( IOOUT, 629)CHWT DRT05410

829 FORMAT(45X,30HWEIGHT OF CHARGE ,F8.2,4H KG.) DRT05420
WRITE( IOOUT, 830)DETDEP DRT05430

830 FORMAT(47X,30HDETONATION DEPTH ,F8.2) DRT05440
GO TO 300 DRT05450

C DRT05460
C STORE AND WRITE OUT INFORMATION ABOUT THE DETONATION LOCATIONS DRT05470
C DRT05480

130 CONTINUE DRT05490
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EX=.TRUE. DRT05500
HARY=IFIX<RDIN(2)) DRT0551 6
NCHS(I)-IFIX(RDIN(3)) DRT05520
NCHS(2)=IFIX( RDIN(4)) DRT05530
SRCBAS( I )=RDIN(5) DRT05540
SRCBAS( 2 )-RDIN( 6) DRT0555C
SIDEI( 1 )=RDIN(7) DRT05560
SIDEl (2)=RDIN(8) DRT05570
SIDE2( I )RDIN(9) DRTO558O
SIDE2(2)=RDIN( 10) DRT05590
IF(NARY.EQ.2)GO TO 133 DRTO5600
IF<NARYEQ.3)GO TO 136 DRT05610

C DRT05620
C CHARGE DISTRIBUTION TYPE I DRT05630
C bRT05640

WRITE IOOUT,d31) DRT05650
831 FORMAT(/,31X,42HSIMULTANEOUS BURST UNIFORMLY DISTRIBUTED, DRT05660

+27H CHARGES IN A PARALLELOGRAM) DRT05670
HCH=NCHS( I )*NCHS( 2) DRT05680
WRITE( IOOUT,832)NCH,(SRCBAS( I), 1=1,2) DRT05690

832 FORMAT(27X,28HTOTAL NUMBER OF CHARGES IS ,IX,13,lX, DRT05700
+27H WITH REFERENCE CHARGE AT (,FS.2,1H,,F8.2,tH)) DRT05710
WRITE(IOOUT,834)NCHS(1),(SIDE1(1),1=1,2) DRT05720

834 FORMAT(32X,13,1X,45HC.HARGES WITH DIRECTION AND SPACING GIVEN BY (,DRT05730
+FB.2,1H,,F8.2,1H)) DRT05740
WRITE(IOOUT,834)NCHS(2),(SIDE2(1),I-1,2) DRT05750
GO TO 300 DRT05760

C DRT05770
C CHARGE DISTRIBUTION TYPE 2 DRT05780
C DRT05790

133 HCH=NCHS(M) DRT05SO0
DO 134 J-1 NCH DRT05810
READ(IOIN,?01)(COOR(K,J),K=1,2) DRT05820

701 FORMAT(BX,2F8.2) DRT05930
134 CONTINUE DRT05840

WRITE(IOOUT,836) DRT5850
836 FORMAT(/42X,49HSIMULTANEOUS BURST, RANDOMLY DISTRIBUTED CHARGES) DRT05660

WRITE( IOOUT,838)NCHS( 1) DRT05870
838 FORMAT(51X,26HTOTAL NUMBER OF CHARGES IS ,IX,13 ) DRT05S8O

WRITE( IOOUT,840) DRT05890
840 FORMAT(55X,22HDETONATION COORDINATES) DRTO5900

DO 135 J=I,NCH DRT05910
WRITE(IOOUT,842)(COOR(I,J),1=1,2) DRT05920

842 FORMAT(53X,2(3X,F8.2)) DRT05930
135 CONTINUE DRT05940

GO TO 300 DRT05950
C DRT05960
C CHARGE DISTRIBUTION TYPE 3 DRT05970
C DRT05980

136 NCH=NCHS(1 ) DRT05990
DO 137 J=tNCH DRT06000
READ(IOIN,702)(COOR(K, J),K-1,2),TSTAG(J) DRT06010

702 FORMAT(BX,3F8.2) DRT06020
137 CONTINUE DRT06030

WRITE( IOOUT,844) DRT06040
844 FORMAT(/,30X 38HSEQUENTIAL IN TIME AND RANDOM IN SPACE, DRT06050

+24H DISTRIBUTION OF CHARGES) DRT06060
WRITE( IOOUT, 838)NCH DRT060O
WRITE( IOOUT, 846) DRT06080

846 FORMAT(45X,25H DETONATION COORDINATES ,7X,IOHBLAST TIME) DRT06090
DO 138 JI NCH DRT06100
WRITE(IOOUT 848)(COOR(I,J),I-,2),TSTAG(J) DRT06110

848 FORMAT(46X,F8,2,3X,F8,2,12X,F.2) DRT06120
138 CONTINUE DRT06130

GO TO 300 DRT06140
C DRT06150
C STORE AND PRINT OUT INFORMATION ABOUT VEHICLE DRT06160
C DRTO6tTO

150 CONTINUE DRT061SO
VH= .TRUE. DRTO6t90
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VO( I )=RDIN(2) DRT06200
VOC 2)=RDINC 3) DRT0621 0
VEHDIR=RDIN(4) DRT06220
VEHSPD=RDIN(5) DRT06230
VEHWID-RDINW6) DRT06240
VEHWHT=RDIN(7) DRT06250
VEHTYP=IFIX(RDIN(8)) DRT06260
WRITE(IOOUT,850)VO(I ),VO<2) DRT06270

850 FORMAT(/.,44X,26HINITIAL VEHICLE POSITION (,FS.2,iH,,FS.2,IH)) DRT06280
WRITE( IOOUT,852)VEHDIR DRT06290

852 FORMAT(44X,ISHVEHICLE DIRECTION ,FS.2,It7H (CCW FROM EAST)) DRT06300
WRITEC IOOUT,854)VEHSPD DRT0631 0

854 FORMAT(5OX,2OHVEHICLE SPEED ,F8.2,4H M/S) DRT06320
WRITE( IOOUT,856)VEHWID DRT06330

856 FORMAT(52X,20HVEHICLE WIDTH ,F8,2) DRT06340
WRITECIOOUT,858)VEHWHT DRT06350

858 FORMAT(52X,20HVEHICLE WEIGHT ,F8.2) DRT06360
IF(VEHTYP.EQ,O)WRITE(IOOUT,891 ) DRT06370

891 FORMAT'(58X, i5HWZHEELED VEHICLE) DRT06380
IF<VEHTYP.EQ. I)WRITECIOOUT,892) DRT06390

892 FORMAT(SSX, 15HTRACKED VEHICLE) DRT06400
GO TO 300 DRT06410

C DRT06420
C STORE TRANSMITTER COORDINATES AND TRANSMISSION TRHESHOLD DRT06430
C DRT06440

170 CONTINUE DRT06450
TC=. TRUE, DRT06460
NEWCOR=. TRUE, DRT 06470
TRNCOR( I )=RbIN(2) DRT06480
TRNCOR< 2 )=RDIN( 3) DRT 06490
TRNCOR(3)=RDIN(4) DR106500
TRNMIN=RDIN(5) DRT06510
IF(TRNMIN.LT. I .E-05)TRNMIN-l .E-05 DRT06520
THRESH=-ALOG TRNMIN) DRT06530
GO TO 300 DRT06540

C DRT06550
C STORE RECEIVER COORDINATES DRT06560
C DRT06570

190 CONTINUE DRT06580
RC=, TRUE. DRT06590
RECCOR( I )=RDIH(2) DRT06600
RECCOR(2 )=RDIN( 3) DRT0661 0
RECCCR(3)=RDIN(4) DRT06620
GO TO 300 DRT06630

C DRT36640
C STORE OBSERVER COORDINATES DRT06650
C DRT06660

2t CONTINUE DRT06670
OC=.TRUE. DRT06680
OBSCOR( I )-RDIN(2) DRT06690
OBSCOR(2)=RDIN(3) DRT06700
SPCHT=RDIN(4) DRT06710
GO TO 300 DRT06720

C DRT06730
C STORE TIME INTERVAL FOR CALCULATIONS DRT06740
C DRT06750

230 CONTINUE DRT06760
TM-.TRUE. DRT06770
TSTART=RDIN( 2) DRT06780
TEND=RDIN(3) DRT06790
TINC=RDIN( 4) DRT06SO0
IF <TINC.LE.O.O) TINC-I. DRT06S10
IF<TEND.LT.TSTART)GO TO 903 DRT06820
LIM=IFIX(< TEND-TSTART)/TINC >+1 DRT06830

300 CONTINUE DRT06840
310 CONTINUE

IF(IGEOSW.NE.1) GO TO 333 DRT06850
TRNCOR( I )=PTSC I )*O000. DRT0660
TRNCOR(2)=PTS2)*i 000. DRT0687O
TRNCOR(3 )-PTS( 3)e1000. DRT06880
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RECCOR(1)mPTS< 4 >*t 000. DRT06696
RECCOR 2 )=PTS( 5)*1 000. DRT06906
RECCOR( 3 )PTS 6 )*1 000. DRT0691 0
OBSCOR( I)=PTS( 0 )*I 000. DRT06920
OBSCCOR<2)mcPTS( I11 )*1 000. DRT06930
SPCHT=PTS( 12>*l 000. DRT06940

333 CONTINUE BRT06950
IOPT=IFIX( RDIN< 2)) DRT 06970
IFILE=IFIX(RDIN(3)) DRT06960
IF(IOPT.NE.3) GO TO 305 DRT06990
URITE( ICOUT,30t ) DRT07000
WRITE( IOOUT 302) DRTO7Oi 0
WRITE(IOOUT,303) IFILE DRT07020
WRITE( IOOUT,304) DRT07030
WRITE( IOOUT,301 ) DRT07040

301 FORMAT(1H0,130<1H*) /)DRT07050
302 FORMAT(1HO,59X..15HDIRTRAN WARNING,/) DRT07060
303 FORMAT<IHO,38X..I3HLOGICAL UNIT .12,27H IS ASSIGNED TO A TEMPORARYDRTO?070

+ 13H STORAGE FILE) DRT07080
304 FORMAT<1H0.,29X,46HCARE MUST BE TAKEN TO INSURE THAT THIS UNIT IS, DRT07090

+27H NOT IN USE BY ANOTHER FILE,/) DRT07I 00
305 CONTINUE DRTO711 0

IF<(IOPT.EQ.i.OR.IOPT.EO.2).AHD.(Ek.AND.(.HOT.CH)))GO TO 909 DRT07126
IF<(IOPT.EQ,1*OR.XOPT.EQ.2).AND.<CH.AND.<.NOTEX)))GO- TO 909 DRT07J30
IF(( IOPT.EQ.3) .ANC.OC)OC=.FALSE. DRT671 40
IF((IOPT.EQ,4).AND.OC)OCC,FALSE. DRT07150
IF((IOPT.EQ.5).AHD.OC)OC.FALSE- DRTO7160
IF<(TC.AND.(.HOT.RC)).OR.(RC.AND.<.NOT.TC)))COI TO) 9t3 DRT0770
IF(Mi. OR.M2)NEtWATM=.TRUE. DRT07i8O
IF( IOPT.EQ.3.ANDCH)NEWSRC=.TRUE. DRT0719O
iF( EX .AND, CH )NEW~SRC= .TRUE, DRT07200
IF( TC: AND .RC)LOSTRN= .TRUE. DRT0721 0
IF(OC )EDGE=. TRUE. DRT0722O
IF VH )NEWVEH= .TRUE, DRT07230
IF(IOPT.ECQ,3)LIM~t DRT07240
DO 400 J=1,LIM DRT07250
TIME-'TSTARf+TIHC*FLOAT( J-1 ) DRT07260
NEWTIM- .TRUE. DRT07276
NERR=O DRT07280
IF(IOPT.Eg.1.OR.IOPT.EQ,2)GO TO 320 DRT07290
IF( IOPT.EQ.3.OR. IOPT.EQ.4)QO TO 325 DRT07300
IF<( IOPT.EOD. I).AND.<NARY.NE.i1))GO TO 915 DRTD?31 0
IFU IOJPT.EQ.2).AND.<NARY,NE.2>)GO TO 915 DRT6?320
IF<<IOPT.EQ,4),AND.(NARY.NE.3)O TO 915 DRT07330

C DRT07340
C COMIPUTE FOR VEHICLE SOURCE DRT07350
C DRT07360
C CHECK TO SEE IF WE HAVE THE MINIMIUM INPUT REQUIREMENTS DRT07370
C DRT07380

IF(DSOD.GT.0.0)GO TO 315 DRT07390
IF.,NOT,(Mi,AND.M2.AND.SL.AND.VN.AND.TC.AND.RC.AND.TM))GO TO 911 DRTO7400
CALL VEHCL(NATMOS,ZTMP,TMPMESZWND,hjNDMESJTHWND,PHI,NSOIL, DRT07410

ISILT,NWL,TRNCOR,RECCOR,TIIE,DNDT,V0,VEHDIR, DRT0?420
2 VEHSPD,VEHMdID,VEHWMT,VEMTYP,NEWAT',NEWVEM,TRNLOS,NERR) DRT07430
NEWVEH=. FALSE. DRT07440
NEWATM-.FALSE. 0RT07450
GO TO 330 DRT07460

315 TRNLOS-1.0 DRT0747O
GO TO 335 DRT07480

325 CONTINUE DRTO?490
IF(IOPT.EQ.4.AND.( .NOT.<EX.AND.TC.AHD.RC.AND.TM)))GO TO 911 DRT07500
IF(IOPTEQ,3.AND.(.NOT.(MI.AND.M2.AHD.SL.AND.CH)))GO TO 91l ORT07510
CALL COMPCL(NEWATM,NATOS,ZTMPTMPMES ZWND WNDMES,THWND DRT07520

PHI MEWSRC CHWT NCHRG NCH6 DET6EP NSOIL,DSO6,NWL, DRT07530
2e TRN60R,REC6OR,TiME,DH6TTRALOS,NEAR) DRT0?540
NEWdSRC . FALSE. DR1 07550
NEWATNM ,FALSE, DRT07560
IF<IOPT,EQ.3)GO TO 410 DRT07570
GO TO 3~30 DRT07580

320 CONTINUE~ DRT07590
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C DRT07600
C CHECk TO SEE IF MINIMUM INPUTS ARE AVAILABLE DRT07610
c DRT07620

IF( NOT (MI .AND.M2.AND.SL .AND.CH.AND.EX .AND.(TC .AND.RC,OROC).AND.0RT07630
iTM)mGO TO 911 DRT07640
CALL DUSTCL(NEWATM,NATMOS,ZTMP,TMPMES,ZWNDWNDMES,PHII DRT07650

1THWN4D, NEUSRC,CHUT,NCHRGPIDETDEP,NSOIL,DSOD, DRT07660
21 LOSTRN TRNCOR,RECCOREDGE OBSCOR,SPCHT,NEWTIM DRT07670
3 TIME,TANLOS,CNTRD,HEIGHT,6ENWTH,SPCWTH,NCPTS,6PTS, DRT07680
4 NERR.MCHSSRCBAS,SIDEI,SIDE2,DHDT) DRT07690
NEWSPC= .FALSE. DRT 07700
HEWATM= ,FALSE. DRT0771O

330 IF(NE.E.0O TO 335 DRT07726
WRITE(IOOUT, 857 ,NERR DRT07730

857 FORMAT(55X,30H ***** DIRTRAN ERROR NUMBER ,12) DRT0774Q
GO TO 400 DRT07750

335 IF(ONCE.AND.(.NOT.NEWCOR>>GO TO 340 DRT07766
NEL4COR=. FALSE. DR T07770
IZItW=IFIX( ZINV) DRT07780
WRITE<I0OLT,8 9'I2INV DRT 0779t

859 FORMAT(//,47X.36HESTIMATED INVERSION HEIGHT 1I7) DRT07800
C DRT0781 0
C IF OBSERVER IS SPECIFIED, OUTPUT IS LABELED FOR EACH TIME. DkTO7820
C IF ONLY TRANSMITTER AND RECEIVER ARE INPUT, OUTPUT IS TABULAR DRT07830
C DRT07840

IF(TC.AND.RC.AND.OC)GO TO 350 DRT07850
IFc(OC)GO TO 350 DRT07860
IF<.NOT.(TC.AND.RC))GO TO 905 DRT07870
WRITE(IGOUT..860)WAVEi ORT07880

1860 FORMAT(/,47k, I8HtAVELENGTH ,F7.2, 12H MICROMETERS) DRT07890
WRITE(IbOUT, 862 )( TRNCOR( I),I-1, 3) DRT07900
WRITE( IOOUIT,864)XRECCOR( I), 1-1,3) DRT0791 0

862 FORIIAT<37X,2SHTRANSYIITTER COORDINATES ,3FiO0.2) DRT07920
864 FORP1AT<37X,28HRECEIVER COORDINATES ,3F1 0.2) DRT07930

WRITE(IOOUT, 866) DRT07940
866 FORMAT(/52X, 4HTIME, lOX, 13HTRANSMITTANCE) ORT07950
340 CONTINUE DRT07960

4RITE( IOODLIT, 868 )TIME.TRNLOS DRTO-7970
868 FORMAT(52X,F8.2,l0X,E10.5) DRTO7980

ONCE= .TRUE. DRT07990
GO TO 400 DRT08000

350 WRITE(IOOUT,923)TIME DRTOSOI 0
923 FORMAT(//,48X,28HTIME AFTER BLAST ,F7.2) DRT08020

IF<,NOT.(TC.ANO.RC))GO TO 360 DRT08030
WRITE<IOOUT,808) DRT08040
WRITEC IOOUT,860)WAVEi DRT08050
WRITE( IOOUT,862)(TRNCOR( I), 1=1.3) DRT08060
WRITE(IOOUT,864)XRECCOR( I),I=L,3) DRT08070
WRITE( IOOUT,870)TRNLOS DRTO8O80

870 FORMAT(42X,38HTRANSMITTANCE ALONG THE LINE OF SIGHT .E10,3) DRT08090
360 URITE(IOOUT,808) DRT081 00

WRITE( bOULT,872) DRTOSI 10
872 FORMAT( 57X,28HAERODYNAMIC CLOUD DIMENSIONS) DRT 08120

WRITE( IQOUT 808) DRT081 30
WRITE(IOOLIT,874)(OBSCOR(I),I=1 2) DRT081 40

874 FORMAT(41X,28HOBSERVER COOR61NATES ,2F1 0.2) DRT08150
WRITE( IOOUT,876)HEIGHT DRT08160

876 FORMAT(39X,26HTHE HEIGHT OF THE CLOUD ISIOX,Fl1O2,7H METERS) DRT08170
WR.ITEC IOOUT,878)(CNTRD(10), 1021 2) DRT08t8O

878 FORMAT(38X,28HTHE CENTROID COOR INATES ARE,8X,2F1 0.2) DRT08190
WRITE( IOOUT,880)CENWTH DRT 08200

880 FORP1AT(38X ,28HTHE WIDTH AT THE CENTROID IS,SX,F1O.2, 7H METERS) DRT08210
WRITE( IOOUT,882)SPCHT SPCWTH DRT 08220

882 FORMAT<39X,12HTHE WIDIN AT,F8.2,11H METERS IS ,5X,FIO.2,7H METERS)DRTOS23O
WRITE( IOOUT, 884 )NCPTS DRT08240

884 FORMAT(46X,I3,37H CONTOUR POINTS HAVE BEEN DETERMINED )DRT08250
LJITE(IOOUT,886)((CPTS(10,IPT),1021,2),IPT=t,NCPTS) DRT08260

886 FORMAT((60X,2(FJ 0,3.2X))) DRT08270
400 CONTINUE DRT08280

GO TO 10 DRT08290
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410 WRITE(IOOUT,898) DRT08300
888 FORMAT(,,38X,48H** THE CLOUD HAS BEEN PRECOMPUTED AND STORED ON, DRTO8310

1 5H FILE) DRT08320
GO TO 10 DRT08330

906 WRITE( IOOUT,901) DRT08340
901 FORMAT(/,24X,48H** DIRTRAN ERROR - MORE THAN 15 RECORDS OF DATA, DRTO8350

I 35H HAVE BEEN INPUT WITHOUT A GO CARD.) DRTO8360
IERR=l DRTO3?0
GO TO 999 DRT08390

903 WRITE(IOOUT,904) DRT08390
904 FORMAT(/,39X,47H*** DIRTRAN ERROR - TIMES ARE NOT IN INCREASING, DRTOS400

+ 6H ORDER) DRTO8410
IERR=l DRT68420
GO TO 999 DRT08430

905 WRITE(IOOUT,906) DRTO440
906 FORMAT</IBX,46H** DIRTRAN ERROR -NO TRANSMITTER AND RECEIVER, DRT0B450

+ 49H AND/OR OBSERVER COORDINATES HAVE BEEN SPECIFIED.) DRT08460
IERR=i DRTOS470
GO TO 999 DRT0848O

909 WRITE<IOOUT,9iO) DRTO8490
910 FORMAT(/,25X,44H*** DIRTRAN ERROR - ONLY ONE DATA RECORD FOR, DRT08500

1 38H CHARGE INFORMATION HAS BEEN SPECIFIED) DRT08510
IERR=i DRTOS520
GO TO 999 DRT08530

911 WRITE(IOOUT,9i2) DRT08540
912 FORMAT(/,16X,49H*** DIRTRAN ERROR - MINIMUM AMOUNT OF INFORMATION,DRTOB550

1 26H REQUIRED IS NOT AVAILABLE,/,1OX,14H CHECK INPUTS5 DRT08560
IERR=1 DRT08570
GO TO 999 DRT09580

913 WRITE<IOOUT,914) DRT08590
914 FORMAT(/20X,49H*** DIRTRAN ERROR - BOTH TRANSMITTER AND RECEIVER, DRTO8600

1 43H LOCATIONS MUST BE SPECIFIED, CHECK INPUTS) DRTO861O
IERRP1 DRTOB620
GO TO 999 DRT08630

915 WRITE(IOOUT,916) DRTO640
916 FORMAT(/30X,50H IOPT AND NARY DO NOT AGREE SEE THE ABOVE COMMENTS,DRT08650

1 21H FOR CORRECT MATCHING) DRT08660
IERR=l DRTOS670

999 RETURN DRT0868O
END DRT08690
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SUBROUTINE AMOUNT(VOLSPHWAKALSPHAL) ANOU0250
C AMOUOOI0
C SUBROUTINE TO DETERMINE LOADING FOR THE SPHERE AND WAKE AMOUO020
C AMOU0030
C INPUTS AMOUO040
C AMOU0050
C VOLSPH - VOLUME OF THE BUOYANTLY RISING SPHERE AMOUO060
C AMOU0070
C ALL OTHER NEEDED INFORMATION IS PASSED VIA COMMON BLOCKS AMOU0086
C AMOUO090
C OUTPUTS AMOLOI00
CAMOUOI10
C WAKAL - AMOUNT OF INITIAL LOADING OF SPHERE THAT HAS BEEN AMOUOI20
C DEPOSIITED IN THE WAKE AMOU0I30
C AMOUOJ40
C SPHAL - AMOUNT OF INITIAL LOADIING OF SPHERE THAT IS LEFT AMOUOI50
C IN THE SPHERE AMOUOi60
C AMOU0i70
C AMOUoISO
C FUNCTIONS AND SUBROUTINES NEEDED AMOUOI9O
C AMOU0200
C NONE AMOU02IO
C AMuU0220

AMOU0230
C AMOU 024 0

COMMOH/HTAL/TNOT,VOLNOTTNO CBLEED AMOU0260
COMMON/BUOYCL/RSPH,DELT,VZ,XCM,YCM,ZCM,XTOP,YTOP,SPHNS(3),RISTIM AMOU0270
TSPH=TNO+DELT AMOU0280
STUFF=CBLEED*(VOLSPH/TSPH-VOLHOT/TNOT) ANOU0290
WAKAL=AMINI(SPHNS(I)STUFF) AMOU0300
SPHAL=SPHNS(t)-WAKAL AMOU0310
RETURN AMOU0320
END AMOU0330
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SUBROUTINE ATMCALcNATM,ZT,TMES,ZU,UMES,PHI,BETA,DHDT,ERR) ATHCO000
REAL MN,K,KM ATMCO020
LOGICAL ERRDHDT ATMCO030
DIMENSION ZT(2),TMES(2),ZU(2),UMES(2),ZLO(6) ATMCO040
COMMON /WNDPRM/ DXZO,DYXO,DZO,UO,M,N,ZINV ATMC0050
COMMON/EKTEMP/ZD,ZL,T0,TCI,TC2,TC3 ATMCCO060
COMMON/EKWIND/ALP,C,PYF,PXF,UHAT,VHAT ATMC0070
COMMON,'STARS/USTAR,TSTARZSTAR ATMC0080
COMMON /IOUHIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTUNCLIMTKSTOR,NPLOTUATMC0090
COMMON /CONST/PI,PI2,PIRAD,TWOPITORRMB,CDEGK ATMC0100
DATA ZLO/-2.5,-4.5,-13.5,10000.,55.,20./ ATMC0110
DATA OMEGA,K /7.2722E-05,,4/ ATMCO)20

C ATMC0431:'
C ATM i i 4C'_
C PURPOSE ATMCO0 1 6
C ATMCOi70
C TO FIT THE BEST POWER-LAW PROFILES OF WINDSPEED AND ATMC:018i
C DIFFUSIVITY CONSISTENT WITH KNOWN RELATIONS GOVERNING ATMCOItu
C THE CONSTAHT SHEAR STRESS LAYER TO GIVEN MEASUREMENTS ATMCO200
C AT ONE OR TWO HEIGHTS. ALSO TO CALCULATE PARAMETERS ATMCOiO
C NEEDED FOR VERTICAL VARIATION IN WIND DIRECTIOH LAYER. ATMCC'220
C FOR WIND AND TEMPERATURE PROFILES. ATMC0230
C ATMC 024 0
C ATMC0250
C INPUTS AT C 60
C ATMCU270
C NATM INTEGER WHICH IS 0 IF WINDSPEED AND TEMPERATURE ATMC0280
C ARE AVAILABLE AT TWO HEIGHTS AND EQUAL TO THE ATMC029
C PASQUILL CATEGORY OTHERWISE. ATMC0300
C ATMC03 O
C ZT SINGLY DIMENSIONED ARRAY CONTAINING TWO HEIGHTS ATMC@3t20
C (IN METERS) AT WHICH TEMPERATURES WILL 6E GIVEN. ATMC:j'33
C MUST BE IN ASCENDING ORDER. ATMC0340
C ATMC0350
C TMES SINGLY DIMENSIONED ARRAY CONTAINING THE TWO ATMC0360
C TEMPERATURE MEASUREMENTS IN DEGREES KELVIN ATMCO370
C AT HEIGHTS ZT. ATMC0380
C ATMC0390
C ZU SINGLY DIMENSIONED ARRAY CONTAINING ONE OR TWO ATMCO4f)h
C HEIGHTS (METERS) AT WHICH WIND SPEEDS WILL BE ATMLO4lu
C GIVEN. MUST BE IN ASCENDING ORDER, ATMC042O
C ATMC0430
C UMES SINGLY DIMENSIONED ARRAY CONTAINING THE ONE OR ATMC0440
C TWO WIND SPEED MEASUREMENTS <M/S) AT HEIGHTS UMES. ATMC0450
C ATMC0460
C ATMC6470
C PHI LATITUDE OF DETONATION SITE. ATMC0480
C ATMC0490
C BETA ANGLE OF WIND VELOCITY VECTOR MEASURED COUNTER- ATMC0500
C CLOCKWISE FROM EAST. ATMC0510
C ATMC0520
C DNDT A LOGICAL VARIABLE WHICH IS .FALSE. IF THE ATMCO530
C INVERSION LAYER HEIGHT IS RELATIVELY CONSTANT ATMC0540
C AND .TRUE. IF THE LAYER HEIGHT IS INCREASING. ATMC0550
C ATMC0560
C ATMC0570
C OUTPUTS ATMC0580
C ATMC0590
C ERR A LOGICAL WHICH IS TRUE IF AN ERROR IS INCURRED ATMC0600
C DURING THE CALCULATION. ATMCO6i10
C ATMC0620
C DXZO THE RATIO OF THE DIFFUSIVITY IN THE X DIRECTION ATMC0630
C TO THE DIFFUSIVITY IN THE Z DIRECTION, RETURNED ATMC0640O
C IN COMMON /WNDPRM/. ATMC0650
C ATMC0660
C DYXO THE RATIO OF THE DIFFUSIVITY IN THE Y DIRECTION ATMC0670
C TO THE DIFFUSIVITY IN THE X DIRECTION, RETURNED ATMC0680
C IN COMMON /WNDPRM/. ATMC0690
C ATMCO70
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C 0ZO THE COEFFICIENT OF Z**N IN THE VERTICAL PROFILE ATMC0710
C OF VERTICAL DIFFUSIVITY. RETURNED IN COMMON ATMC0720
C /WNDPRM/. ATMCO730
C ATMC0740
C Ud THE COEFFICIENT OF 2**M IN THE VERTICAL PROFILE ATMCO750
C OF HORIZONTAL WIND SPEED. RETURNED IN COMMON ATMC0760
C /WNDPRM/. ATMC077O
C ATMC0780
C M THE EXPONENT OF Z IN THE HORIZONTAL WIND SPEED ATMCO790
C PROFILE. RETURNED IN COMMON /WNDPRM/. ATMC0800
C ATMCOI0
C N THE EXPONENT OF Z IN THE VERTICAL DIFFUSIVITY ATMCO820
C PROFILE. RETURNED IN COMMON /WNDPRN/. ATMC0830
C ATMCO840
C ZINV ESTIMATED INVERSION HEIGHT. RETURNED IN /WNDPRM/. ATMC0850
C ATMC0860
C USTAR VELOCITY PROFILE SCALE RETURNED IN COMMON ATMCO8O
C /STARS/. ATMCOSSO
C ATMCOS96
C TSTAR TEMPERATURE PROFILE SCALE, RETURNED IN COMMON ATMC0900
C /STARSe. ATMCO910
C ATMC0920
C ZSTAR HEIGHT AT WHICH THE VERTICAL VARIATION IN WIND ATMCO930
C DIRECTION PROFILES FOR WIND AND TEMPERATURE ATMC0940
C TAKE EFFECT. ATMC0950
C ATMC0960
C OUTPUT RETURNED IN COMMON /EKWIND/ ARE THE ATMC0970
C PARAMETERS NEEDED FOR THE WIND PROFILE ABOVE ZSTAR, ATMC0980
C ATMC0990
C OUTPUT RETURNED IN COMMON /EKTEMP/ ARE THE ATCiO00
C PARAMETERS NEEDED FOR THE TEMPERATURE PROFlLES ABOVEATMC10O
C ZSTAR. ATMCI020
C ATMCt030
C CALLED FROM DUSTCL ATMC1040
C ATMCI050
C NEEDED FUNCTIONS AND SUBROUTINES ATMC1060
C ATMCI07O
C TMPCAL CALCULATES SCALED TEMPERATURE PROFILES ATMCI080
C ATMCI090
C WNDCAL CALCULATES SCALED WIND SPEED PROFILES ATMC1IO0
C ATMCii O
C DIFFUS FUNCTION TO CALCULATE THE DIFFUSIVITY AT A GIVEN ATMCfl20
C HEIGHT. ATMC1130
C ATMC1140
C TEMP CALCULATES THE POTENTIAL TEMPERATURE AND GRADIENT ATMC1150
C AT A GIVEN HEIGHT. ATMCI160
C RTMC1t7O
C ATtIC i 70C *****************************************************s************ ATIC 1180

C ATMC1190
ERR=.FALSE. ATMC1200

C ATMC1210
C DELTH IS THE DIFFERENCE IN POTENTIAL TEMPERATURE BETWEEN THE ATMC1220
C TWO HEIGHTS WHERE TEMPERATURE IS GIVEN. ATMC1230
C ATMC1240

ZO=O.01 ATMC1250
TO=TMES(l) ATMC1260
IF(NATMEQ.O)GO TO 100 ATMC1270

c ATMC1280
C ASSIGN ATMOSPHERIC PROFILE ACCORDING TO SPECIFIED PASQUILL ATMC0290
C CATEGORY ATMC1300
C ATMC1310
C 20 FRICTION HEIGHT ATMC1320
C ZL MONIN-OBUKOV LENGTH ATMC1330
C USTAR THE FRICTION VELOCITY ATMCI340
C TSTAR THE SCALING TEMPERATURE ATMC1350
C ATMCI360

ZL-ZL O(HATH) ATMC1370
IF(HATM. GE.5)ZO=- ,E-04*ABS(2L) ATMC1380
IF<NATMLE.3)ZO=,E-03*ABS(ZL) ATMCt390
NP-IFIX(SIGH(1 .,ZL)) ATMC1400
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USTAR-=UMES( 1)/U1DCAL(ZO,ZL,ZU<15 A TI4Ct4i6
TSTAR-TMES(1 )*USTAP**2/1 .568/ZL ATMIC1 420
IF(NATM-4 )200, 300,210 A~TMCI 430

100 CONTINUE ATMC1 440
C ATMC1456
C USE ITERATIVE PROCEDURE TO CONVERGE ON BEST ATMOSPHERIC PROFILE ATMC1460
C TO MATCH DATA AT TWO HEIGHTS ATMC1 470
C ATMC1 480

DELTH-TMES( 2)-TMES( 1), 0098*( ZT( 2)-ZT( I,) ATMC1 490
NP-SIGH 1. ,DELTH) AT14CI 500
DELU=UtES(2)-UMES( 1) ATMC151 0
ZULOG=ALOG( ZU( 2 '/ZU( 1)) ATMC1520
ZTLOC~iALOG( ZT(2 )/ZT( i)) ATMCi 530
USTAR=<UMES<2)-UMES i ))/ZULOG ATMC1540
TSTAR=DELTH/ZTLOG ATMCl--u
ZL=,639*TMES<I )*LJSTAR**2/TSTAR ATMC1560
IFRA8S2L5,GE.iOOO.)GO TO 300 ATMCi 570
DO 110 ITER-1..l00 ATMCi 590
USTAR-DELU/ WNDCAL(ZO,ZL,ZU(2))-NDCAL(0,ZL.ZU( 1))) ATMC1 590
TSTAR-DELTH/(TMPCAL(ZO,ZL,ZT(2))-TMPCALZO,ZL,ZT( 1>)) ATMC1600
ZLP-ZL ATMC161 0
ZL= .638*TMES I )*USTAR**2/TSTAR ATMC 1620
IF<ABS<<ZL-ZLP)/ZLP).LT..0i)GO TO 120 ATMCI630

110 CONTINUE ATMCi640
ERR=. TRUE, ATMCi650
GO TO 999 ATMCI660

120 CONTINUE ATMCi670
IF(ZLGT.0. :ZO-t.E-04*ABS(ZL) ATMC1680
IF(ZL.LE.0. .20-1 .E-03pA8S(ZL) ATMC1 690
IF(NP)200,300,21 0 ATMCW700

200 CONTINUE ATMC171 0
C ATIICI ?
C UNSTABLE ATMOSPHERE ATMCi?3Q
C ATMC1740

DXZO=2.6 ATMCi?50
M-. 079943 ATMCI 760
N-4 ./3. ATMCi770
DZO= ,7609*USTAR*ABS( ZL )**( 1,-N> ATMC1780
UO=U.STAR* 14. 2478/ABS( ZL )**M ATMIC1790
GO TO 430 ATMC1 800

210 CONTINUE ATMC1SI 0
C ATMC1820
C STABLE ATMOSPHERE ATMC1930
C ATMC1 940

DXZO-3 .3 ATMC1850
N= .45644 ATMC1860
M=,28414 -ATMC1870
DZO=. 05951 7*USTAR*ABS( ZL >**( 1.-N) ATMCIS8O
UO=USTAR*36 .6642/ABS( ZL )**M ATMC 1990
GO TO 430 ATMC 1900

300 CONTINUE ATMCi9160
C ATMC1920
C NEUTRAL ATMOSPHERE ATMC1930
C ATMCJ940

DZ 0=,4*USTAR ATMCi956
OX20-2.9 ATMC1960
NP- 0 ATMC1 970
N-1. ATMC1980
Mat ./7. ATMCI 990
UO=45 .92*USTAR/ABS( ZL )**M ATMC2000

430 CONTINUE ATMC20I 0
C ATMC2020
C COMMON CALCULATION TO UNSTABLE, NEUTRAL, AND STABLE ATMOSPHERES ATMC2030
C ATMC2040

DYXoftl. ATMC2050
IF( NATM .EQ. (I UO&( U04UMES( 2)/ZU( 2)**M )/2. ATMC2060

C ATMC2070
C ESTIMATE THE INVERSION HEIGHT AND COMPUTE THE NECESSARY ATMC2080
C PARAMETERS FOR THE WIND AND TEMPERATURE PROFILES BETWEEN ATMC2090
C ZSTAR AND ZINV WHEN DNDT IS P~ALSE.. ATMC21 00
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C ATMC21 10
APNX-PNI*PIRAD ATMC2 120
FREQ=2 .*ONEuA*SIH( APHI) ATMC21 30
HC=k *USTAR/FREO ATMC2i 40
IF<ZL.CT.0.0.AND.ZL.LT.l.E3)CO TO 500 ATMC2iSO
ZINV=NC ATMC2160
GO T0 501 ATMC2I1?0

500 21NV.,26*NC ATMC21S0
501 ZSTnR=. 13*ZINV ATMC219O

KM-DIFFUS(Z0 ZLZSTAR) ATMC2200
SP'.USTAR*WND6 AL( ZO, ZL,ZSTAR) ATMIC221 0
ALP-$QRTCFREQ/C2 .*ICN)) ATM1C222 0
IF(DHDT)Gu Tu S13 ATMC223u
ARG=ALP*Z-STAR A TMC 22401
ARi =BETAtALP*ZINV ATMC 22$50
ARC2=ALP*( ZXNV-ZSTAR) ATMIC2260
C=SP*EXP< ARC )*SIN( ARCI )/SIN( ARG2) ATMC22? 0
Pw'F=C*EXP( -ARC )*COS ARC )-SP*COS( BETA) ATMC2280
PXF=C*EXP( -ARC )*SINc ARC ).SP*S INc BETA> ATMC229 0
UE=C*EXP< -ARC )j*COS( ARC )-PYF ATMC2300
VE--C*EXP( -ARC >*SINC ARC )+PX<F ATMC231 0
UNAT-UE/SQRT( UE*UEtVE*VE) AT MC2 320
VHAT=VE/SQRT( UE*UEtVE*VE) ATMC233 0
CALL TE'P( ZSTAR, TA, DTMDZ> ATMC2340
DTADN=0. 0 ATMC23S50
TC3=( DTADN-DTADZ )/( 2. *(ZINV-ZSTAR)> ATMC236 0
TC2=DTnDZ-2. *TC3*ZSTAR ATMC2370
TCi =TA-TC2*ZSTAR-TC3*ZSTAR**2 ATMIC2380
CO TO 999 ATMC2 390

813 ZSTQR=1.E4 ATMC2400
999 RETURN ATMC2410

END ATMC2420
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SUBROUTINE AVRG(ZX,TIME,QTOT,XBAVC,51G2x,S1G2Y) AVRGO23O
C AVRGOOI 0
C ROUTINE FOR FINDING AVERAGES OF THE MOMENTS OF THE DISCS AVRGOO2u
C AVRCO 030'
CAV&04
C INPUTS AVRGO05O
C AYRGC06u
C zx - HEIGHT AT WHICH THE AVERAGES ARE DESIRED AVRGOO0
C AVRGO0Su
C TIME - PRESENT TIME A VRG 0090
C AVRCOi 00
C OTOT - SUM OF TOO*QDSCS AVRGOliQ
L AVRG6I120
u XBAVG- AVERAGE OF THE FIRST ORDER MOMENTS (ALONGWIND DISPLACEMENT AVRGO130
C IN THE WIND DIRECTION) AVRGO74u
C AVRG015u
C SIG2X- AVERAGE OF THE SQUARE OF ONE OF THE SECOND ORDER MOMENTS AVRGO16O

C(ALONGWIND SPREAD) AVRG0I170
U AVRG08u

c SIG2Y- AVERAGE OF THE SQUARE OF ANOTHER SECOND ORDER MOMENT AVRGO19O
C <CROSSWIND SPREAD) AVRG0200
C AVRGO2I10

AVRCG022u
COMMOH'D ISCS/'NDSCS, TDSC( 20 XDSC( 2')),ZDSC( 20 RP2DSCC .20 QDSC< 20,3 )AVRG 0240
COMMNONPRTINF/RO, VGRAVC 3), NPRTS AVRGO250
QTOT=0.0 AVRGO260
QSIC2X=o. 0 AVRGO2Ru
QSIG2V=0. 0 AVRG028O
QXBAR=0. 0 AVRGO290
Z=ZX AVRGO300
DO I0 I=1,NDSCS AVRC03I u
H-ZDSC( I) AVRGO320
ROH2=R2DSC< I) AVRGO33u
TOF=TINE-TDSC( I) AVRGO340
CALL MOiMEHT(VGRAV(1 ),Z,H,TOF,Q,XBAP,SIGW2,SIGP2) AVRGOS50
QTQ0DSCC 1,1 )*Q AVRGO360
QTOT=QTOT.QT AVRG 0370
QSIC2X-QSIG2XtCSIGW2tROH2/2, )*QT AYRG0380
QSIG2y=QSIG2Y.( SIGP2+ROH2/2. )*QT AVRG039u
QXBAR-QXBAR+( XBAR+XDSC( I) )*QT AVRGO400

10 CONTINUE AVRG04I1u
XBAVG=QXBARV'QTOT AVRGC0420
SI G2X=QS IG2XI'QTOT AVRGO430
SI G2V-QS IG2Y/QTOT AVRGO440

999 RETURN AYRGO450
END AVRGO460
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SUBROUTINE CLIMB(FUNCT,GFUN,PI,FPI,NSERCH,NOCONT) CLI00520
C CLIO0010
C THIS MODULE IS A SUBROUTINE THAT FINDS A POINT ON A CONTOUR CLIO0020
C BY FINDING THE GRADIENT VECTOR AT THAT POINT AND MARCHING ALONG CLIOO030
C IT UNTIL IT FINDS ITSELF IN A REGION GREATER THAN THE CONTOUR LEVEL. CLIO0040
C AT WHICH POINT IT MARCHES HORIZONTALLY, HALVING THE STEP SIZE CLI00050
C UNTIL THE CONTOUR IS REACHED WITHIN SPECIFIED RESOLUTION. CLI00060
C IN ADDITION IT WILL DETERMINE IF A CONTOUR EXISTS. CLIO0070
C CLIO0O0
C CLIO0090
C ARGUMENTS PASSED. CLIOOiO0
C CLIO0110
C INPUT CLIOOi20
C FUNCT-THE FUNCTION(X,Y) ALSO GIVEN IN EXTERNAL. CLI00130
C P1-THE STARTING POINT. CLI0140
C CLI00150
C CLIOOi6Q
C OUTPUT CLIO0i70
C CLI00180
C P1 - THE POINT ON THE CONTOUR OR THE POINT AT WHICH CLI00190
C THE FUNCTION REACHES A MAXIMUM BELOW THE CONTOUR CLIO0200
C LEVEL CLIO0210
C FPi - THE VALUE OF THE FUNCTION AT P CLI00220
C NOCONT-THE ERROR FLAG. CLI00230
C F-NO PROBLEM CLI00240
C T-NO CONTOUR FOUND, CLI00250
C ERR-ERROR FLAG RETURNED BY *NTRSCT* CLIOO260
C F-NO ERROR CLI00270
C T-ITERATION DIVERGED OR MAXIMUM SEARCH AREA EXCEDED CLI00280
C CLIO0290
C IN ADDITION,IN COMMON ARE.., CLI00300
C CLI00310
C YMIN-THE LOWER LIMIT ON Y. CLI00320
C DELTA- THE STEP SIZE,MODIFIED IN THIS SUBROUTINE. CLI00330
C CON-THE CONTOUR LEVEL. CLI00340
C RES-THE RESOLUTION LENGTH CLIOO350
C CLI00360
C OTHER VARIABLES INCLUDE CLI00370
C GRAD-THE GRADIENT VECTOR CLI00380
C PO-THE CURRENT POINT ON THE GRADIENT. CLI00390
C Pi-THE POINT ON THE GRADIENT BEING TESTED CLI00400
C TO SEE ABOUT CONTOUR EXISTENCE. CLIO0410
C FPO,FP1-THE FUNCTION VALUES OF PO AND Pt. CLI00420
C CLI00430
C CALLED SUBROUTINES CLI00440
C CLI00450
C GRAD2-FINDS THE GRADIENT VECTOR OF A FUNCTION AT CLI00460
C A POINT AND THE SLOPE THERE. CLI00470
C UNIT-CALCULATES THE NORM AND MAGNITUDE OF A 2 VECTOR. CLI00480
C VSUM-VECTOR SUM OF THE FORM C-A+SB WHERE S IS SCALAR CLI00490
C MULTIPLIER OF B. CLI00500
C CLI00510

EXTERNAL FUNCT CLI00530
LOGICAL NOCONT CLI00540
DIMENSION GRAD(2) PO<2),PI(2) CLI00550
COMMON/LINE/BASE(2),DIR(2),DFDS/SPECS/RES,DELTA,THETAN,CON CLIO0560
COMMON/LIMIT/YMIN,FMIN CLI00570
NOCONT=,FALSE. CLI00580
ONEM=-1.0 CLIO0590
IF (NSERCH.EQ.O)GO TO 7 CLIO0600
DELTA-SIGN(DELTA, FLOAT(NSERCH)) CLI 00610
FPl=FUNCT(P1(1 ),PI(2)) CLI00620
IF(FPI.LT.CON)GO TO 25 CLI00630
GO TO 22 CLI00640

3 CONTINUE CLI00650
PO I )-PI( ) CLI00660
PO(2)=P1(2) CLI00670
FPO=FPI CLI00680

C ** FINDING THE UNIT GRADIENT AND THE NEXT POINT ALONG'IT. CLI00690
4 CALL GRAD2(PO,FUNCT,RES,GRAD,DFDS) CLI00700
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5 CALL VSUNWP0.GRADbDELTA,P1 ) CLIQ07i 0
C **IS THE POINT HEADING BELOW YMIN **CLIO00720

IF(PI(2).GE.YMIH)GO TO?7 CLIMO30
P i(2)=YIN CLI 00740
CALL VSUM(PI,PO,ONEM,GRAD5 CLI 00750
CALL UNIT( GRAD, GRAD ,DELTA) CLI 00760
IF(ABS(DELTA),LT.RES)GO TO 25 CLI 00770

7 FP1=FUNCT(PJ(l),PI(2)) CLI00780
C **HAS THE CONTOUR BEEN CROSSED **CLI 00790

8 IF<FPI.GE.COH:GO TO 22 CLI 0080
IF(FPiGTFP0)GO TO 3 CLI 00810
OELTA=DELTA/2, CLI 00820
ISLT(A8S< LTL.RES5GO TO 25 CLI 00830
GO TO 5 CLI 00840

25 NOCONT=.TRUE. CLJ 00850
GO TO 99 CLI 00860

22 CONTINUE CLI 00870
C BEGIN HORIZONTAL SEARCH CLI 00880

P0(2 ,=Pi (2) CLI 00890
"41 P 0(1 '-p i(I1 CLI 00900

40 P <1 =P 0 1 )+DELTA CLI00920
FPi=FUNCT(Pi(l>,P1 25) CLI00930
IF(ABS(DELTA).LT.RES/2. )GO TO 99 CLI 00940
IF(FPI.GE.COjN)GrO TO 3i CLI 00950
DELTA=DELTA/2. CLI 00960
GO TO 40 CLI 00970

99 CONTINUE CLI 00980
RETURN CLI 00990
END CLIOI 000
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SUBROUTINE CLDIM(CNTRD,HEIGHT,CENWTH,SPCHT.SPCWTH,NCPTS,CPTS5, CLD0010
1 ERR) CLDO0020

C **************************************************** CLDO 0030
C CLDO0040
C CLDO005O
C PURPOSE CLD00060
C CLDO00O7
C CLDIM CALCULATES FIVE CONTOUR POINTS AND CLOUD DIMENSIONS AS CLDO0080
C SEEN FROM THE SPECIFIED OBSERVER POSITION. CLDIM REQUIRES CLOUD CLDO0090
C PARAMETERS FROM THE BUOYANT RISE STAGE OF CLOUD DEVELOPMENT WHICH CLDO0100
C ARE SUPPLIED IN COMMON STORAGE /BUOYCL/ AND /PRTINF/ AS WELL AS CLDO00IIO
C VIEbING GEOMETRY WHICH IS SUPPLIED IN COMMON /GEOM/. SPCHT IS CLDOOI20
C REQUIRED INPUT IN THE ARGUMENTS. ALL OUTPUTS ARE ARGUMENTS. CLDOOI30
C CLDOOI40
c CLDOOI50
C INPUT CLD 0t60
c CLDO0170
C SPCHT THE SPECIFIED HEIGHT AT WHICH THE WIDTH OF THE CLOUD CLDO01SO
c IS DESIRED. (METERS) CLDOOI9O
C CLDO0200
c CLDOO210
c CLDO0220
c OUTPUT CLDO0230
C CLDO0240
C CNTRD A SINGLY DIMENSIONED ARRAY OF LENGTH 2 WHICH CONTAINS CLDO0250
C THE HORIZONTAL AND VERTICAL COORDINATES, RESP., OF THE CLDO0260
C CLOUD CENTROID. (METERS) CLDO0270
c HEIGHT THE HEIGHT OF THE CLOUD IN METERS CLDO0280
C CENWTH THE WIDTH OF THE CLOUD AT THE CENTROID HEIGHT IN METERS CLDO0290
C SPCWTH THE WIDTH OF THE CLOUD AT THE SPECIFIED HEIGHT (METERS> CLDO0300
C NCPTS THE NUMBER OF CONTOUR POINTS (=6) CLDO0310
C CPTS A DOUBLY DIMENSIONED ARRAY OF SIZE (2,N) N.GE.5, WHICH CLDO0320
C CONTAINS THE HORIZONTAL AND VERTICAL COOADINATES OF CLDO0330
C THE FIVE CONTOUR POINTS. (METERS) CLDO0340
C CLDO0350
C CLDO0360
C REQUIRED SUBROUTINES CLDO037O
C CLDO0380
C CLDO0390
C CLIMB DETERMINES IF THE CONTOUR EXISTS, IF SO FINDS A POINT CLDO0400
C ON THE CONTOUR. CLDO0410
C CLDO0420
C CALLED BY DUSTCL CLDO0430
C CLDO0440
C *****************s***************** CLDOO4SO

DIMENSION CNTRD<2),CPTSS(2,6),TOP(2) CLDO0460
LOGICAL HORIZ,NOCONT,SWITCH,CHANGEERR CLDO0470
REAL KZ,KX CLDO0480
COMMON /BUOYCL/RSPH DELTVZPXCM YCM,ZCM,XTOPYTOP,SPHNS(3),TIM CLDO0490
COMMON /PRTINF/RO,V6RAV(3),HPRTA CLDO0500
COMMON /GEOM/COSTH2,SINTH,SINTH2,VISEXT,RTPI,SCRN(2) CLDO0510
COMMON /MODE/ HORIZ CLDO0520
COMMON ?CLOCK? T TWIND CLDO0530
COMMON /ARRAY/OVALAP,AREAPERIM,PRJARY,CENDIF CLDO0540
COMMON/WNDPRM/DXZO,DYXO,DZO,UO,UM,DN,ZIHV CLDO0550
COMMON/TRAN/VTR,KZKX,TTR,XTR, ZTR,QPUFF(3),SWITCHCHANGE CLDO0560
COMMON/SIG/SIG02 SIGC CLDO0570
COMMON /IOUNIT/161N,IOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUCLDO0580
COMMON/DISCS/NDSCSTDSC(20),XDSC(20),ZDSC(20),R2DSC(20), CLD00590
I QDSC(20 3) CLDO0600
COMMON /tPECS/ RES,STEP TANT,CON CLDO06i0
COMMON /CONST/PI P12,PIAAD,TWOPI,TORRMB,CDEGK CLD00620
EXTERNAL FUNCT,G*UN CLD00630
DATA RES,TANT /.4,.1/ CLDO0640
HORIZ-.TRUE. CLDO0650
ERR=.FALSE, CLD00660
CON=ALOG(VISEXT) CLDO06?0
CPTS5(2, I )-SPCHT CLDOO68O
CPTS5(2 6)-SPCHT CLD00690
UuUO*CPTSS(2, I )*UM CLD00700

138



CPT;5 I ,i )=T*U*SINTH CLDOO7I10
CPTS5( 1,6)=CPTSS( 1,1) CLD00720
NSERCH=- I CLD00730
STEP=20, CLD0O740

C CLDOO75O
C CALL CLIMB TO SEARCH FOR THE EDGE OF THE CLOUD IN ONE DIRECTION AT CLD00760
C THE HEIGHT OF THE OBSERVER. CLDO0770
C CLD0O7SO

CALL CLIMB(FUNCT,GFUN,CPTS5,FP1 ,NSERCH,HOCONT) CLDOO79O
NSEPCH= 1 CLD008O0
STEP=20. OLDOOSI 0

C CLDOOS2O
C CALL CLIMB TO SEARCH FOR THE EDGE OF THE CLOUD IN THE OPPOSITE CLDOOS3O
C DIRECTION AT THE HEIGHT OF THE OBSERVER. CLD0B84O

C CLDOOS5O
CALL CLIMB(FUHCT,CFUH,CPTSS( I,6),FPI ,NSERCH,HOCONT) CilDOOSEO
SPCLJTH=CPTS5( 1,6 )-CPTSS( 1,1) C LDOO870
NCPTS=6 CLD00880
IF(T.LE.TWIND)CO TO 50 OLD 00890
C.NTRD I )s( XTR+VTR*C T-TTR ))*SINTH+CEHDIF CLD00900
CNTRD< 2 )-ZTR CLDO9i 0
S10X2-S1002+2,*KXa( T-TTR) CLD00920
SIGZ2=S1G02.2 .*KZ*( T-TTR) CLDOO93O
5S1GX=SQRT( S-IGX(2) CL DO0940
SIGZ=S0RT(S5102) OLD 00950
BOT=1 ./(2,*VISEXT) CLD 00960
MRG=BOT*OPUFF( I)/PI/SICXt 'SICZ OLD 00970
IF(ARG,LT.1.0)GO TO 998 CLD0O9S0
TOjP( I)=CNTRD( 1) CLDOO99O
TOP( 2 =ZTR<+SIGZ*SQRTC 2. *ALOC( ARC)) CLDOI 000
RAD=SIGX*SORT( 2. *ALOG< ARC)) CLDOi 010
CENWTH-2 . *cRAD+PR JARY) CLDOI 020
HEIGHT-TOP( 2) CLD01 030
GO TO 100 CLDOI1040

50 CNTRDC i)=XCM*SCRN I )+YCM*SCRN(2)+CENDIF CLDOi 050
CNTRD< 2)=ZCM CLDOi 060
T OP I )=XTOP*SCRH( I)tYTOP*SCRN 2 )+CEHDIF CLDOi 070
TO)P( 2)=ZCM+RSPH CLDOI 080
IFC TOP<2 ). CT. ZINY )TOP( 2)=ZJHV CLDOI1090
HEIGHT=TOP( 2) CLDOI tOO
CENUTH=2.*<RSPH+PRJARY) CLDO1 110

100 CPTS5( 1,2 )=CHTRD I )-CENWTH/2. CLD01 120
CPTSS( 2,2 )=CNTRD( 2) CLODI1130
CPTS5( 1,3 )=TOP( 1)-PR JAR'? CLD01 140
CPTS5( 2, 3)STOPC2) CLD01150O
CPTS5( 1,4)=TOP I )+PRJARY CLDOI1160
CPTSS( 2,4 )=TOP( 2) CLDO01170
CPTS5C 1,5 )=CHTRDC 1)+CENWOTH/2. CLDO1 180

CPTSS( 2,5 )=CNTRD(2) CLDOlI190
NCPTS=6 CLD01200
GO TO 999 CLDOI2I10

998 LRITE(IOOUT,I000) CLDO01220
1000 FORMATC5OH *** UPPER PART OF CLOUD HAS DISSIPATED **) CLDO123O
999 RETURH CLDOI1240

END CLDO1250
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SUBROUTINE CONPCL( NEWATN,NATNOS,ZTEMP, TNPNES,ZWND,UNDNES,THWND, COMOOI6O
PHI ,tEWSRC,CHWT,NCHRG,NCNS,DETDEP,NSOIL,DSOD, COMOOIO

2 NUL, TRNCOR,RECCOR,TINE,DNDT,TRNLOS,HERR) COIIOOISO
C COMOQOI 0
C CONTROLING ROUTINE FOR PRECOMPUTING A SINGLE , EXPLOSION PRODUCED COMOOO2O
C DLUST CLOUD AND STORING IT ON AN EXTERNAL FILE TO BE USED AT A COM0O03O
C LATER RUNNING OF THE CODE FOR A RANDOM DISTRIBUTION IN SPACE AND TIMECOMOOO4O
C OF CHARGES CONDOO050
C CONOOO6O
C INPUTS CONO 0070
C FOR DETAILS SEE DRTRAN CON 00080
C CON 00090
C CONOOI 00
C OUTPUTS CooNoGIo
C c0N00120
c TRNLOS -CALCULATE TRANSMITTANCE ALONG THE SPECIFIED LINE OF SIGHT C0M00130
C C0N00140

CONGO 50
DIMENSION ZTEMP(2),TMPMES(2),ZIJND(2 UWNDMES(<2),TRNCOR(3) CONOIO9
IRECCOR(3 ), TRNFRMC2,2),SIDE1CZ ),SIDE2C2 ),NCHS( 2>,ORIG(2),TRNC3,), C0M00200
2 RECC3),SRCBAS(2),PASC6) COMO02I10
LOGICAL DHDT NEWATM, HEWSRC, ERR, FLAG C0M00220
COMMON/GEON/6OSTH2.SINTH,SINTH2,VISEXT,RTPI,SCRN<2) C0JM00230
COMMON /IOUNIT/IOIN,IOOUT, IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUCONOO24O
COMNON/VL/VLOAD COM00250
COMMON/OPTION/IOPT, FILE COM 00260
COMMON/CLOCK/FT IME, TWIND C0M00270
COMMON/9UOYCL/"Y(S),SPHNS( 3),RTIM COM0O280
COMMON/DISCS/NDSCS,TDSC(20),'XDSCC2O) ZDSC(20),R2DSC(20),QDSC(20,3)COMOO2SO
COP7MON/M05/DIFFC 2,200),NCHTOT,PRSEP~kOO),NTOT,NARY, ITOT, COM00300

+ COOR(2,200),TSTAG(200), COM0O31 0
+ ICOUNT,TINESC25),XCOC3,25),XC7C3, 25 ),RTC3,25), C0M00320

1RB(3,25) Z2(3,25> C0M00330
COMMON/,WNDPRN/DXZOJ.DYZO,DZO,UO,UM,DN,ZINV C0M00340
COMMON/CARB/RCARBI ,RCARB2 COM0 0350
COMMON /CONST/PI,PI2,PIRAD,TWOPI,TORRMB,CDEGK COM100360
DATA FLAG/.TRUE./ CONM003?70
DATA PAS/4HA ,4HB ,4HC AND ,4HE ,4HF /C0M00380
IFCIOPT.EQ.4)GO TO 500 C0M00390

C COM0O400
C PRECOMPUTE INFORMATION AND STORE ON FORTRAN UNIT IFILE COMOO1410
C C0M00420

THETAX=THWND*PI/1 SO. C0M00430
TWIND=1 .ES C0M00440
TTR=1 ES C0M00450
IFCHNOTINEWATM)GO TO 10 COMO0460
CALL ATNCALCNATMOS,ZTENP,TMPMES,ZWND,WNDMES,PHI,THETAX,DHDT,ERR) C0M00470
IFC.NOT.ERR)GO TO 10 COMOD480
NERR=7 COMOO490
GO TO 999 COPGOSOD

1O CONTINUE COMOOSI 0
IFC.NOT.NEUSRC)CO TO 20 COMDOS20
CALL SOURCECCHWT,NCHRG,DETDEP,NSOIL,DSOD) C0N00530

20 CONTINUE C0M00540
C COM00550
C COMPUTE INITIAL LOADING C0M00560
C C0N00570

SUM=0.0 COM0 0580
DO 25 1ti,tDSCS CONM00590
SUM=SUM+QDSCC 1,1) COM00G00

25 CONTINUE CONDO0)10
VLOAD-SPHNS( 1)+SUM C0M00620

C C0M00630
C CALL PRECL TO COMPUTE AND STORE THE QUADRATIC FITS NECESSARY C0M0064C
C FOR THE CONE COM0065
C C0N00660

CALL PRECL(NATNOS,ZTEMP,TMPNESZSND,SNDMES,THWND,PHI,DNDT, COM006?0
I CNWT,NCHRG,DETDEP,NSOIL,DSOD,SILT) C0M00680
GO TO 999 Cr100690

500 CONTINUE

140



IFc.NOT.FLAG) GO TO 35 COM0O700
READS IFILE)NATMOS,ZTEMP( I),TMPIIES( I),ZWND<1I),WHDMES( i) COMOO7I 0
READ(IFILE)DHDT,PHI,CHWT,NCHRG,DETDEP,NSOIL,DSOD,SlLT,ZINV COM00720
READ( IFILE)VLOAD,RCARB1 ,RCAR82 COM00730
READ( IFILE )ICOUNT C0PM00740
DO 30 J=I,ICOUNT COM 00750
READ( IFILE) TIMES( J),(RT( I, J),RBC I, J),Z2(I, J),XCO( I, J), C0M00760

XCI(I,J),I=1,3) CQM00770
30 CONTINUE C0N00780

WRITE( IDOUT,800) COM00790
800 FORMAT(/,5X,85H ATMOSPHERIC, CHARGE, AND SOIL CHARACTERISTICS USEDCOM00800

1 WHEN THE CLOUD WAS PRECOMPUTED. )C0N0081 0
C. COMO60u

C WRITE OUT ATMOSPHERIC INFORMATION COM00830
C COM0084u

WRITE<~IOOUT,80'8) COMOOI 850C
808 FORMAT(IX) COM00860

WPITE( IOOLfT, 810)PAS< NATMOS) COM 0087 0
810 FORMAT(30H PASQUILL CATEGORY ,A4) COMOOSBO

NIO=1 COMOO0890
WRITE(IOiOUT,812)(ZTEMP(I),TMPMESr.I),ZWND(I),WNDMES<I),Iu1,NIO) COM00'9uu

812 FORMAT(SH HT ,F8.2,7H TEMP ,FS.2,7H HT,F8.2,7H WIND , COM00910
1 F8.2) COM 00920
WRITE< IOOUJT,814)THtJHD CON 00930

814 FORMAT(22H WIND DIRECTION ,F8.2) COM00940
WRITEC IOOUT,819)PHI CQM00950
IF(DHDT .WRITE( IOOUT,816) C0M00960

816 FORMAT(40H THE INVERSION LAYER HEIGHT IS GROWING )COM00970
IF( .NOT.DHDT)WRITE(IOOUT,9i8) CON 0098

818 FORMAT(42H THE INVERSION LAYER HEIGHT IS CONSTANT )COt100990
819 FORMAT(,/22H LATITUDE ,F9.2) CONmolouu

C COMOI 010
c WRITE SOIL CHARACTERISTICS COMOi 020
C CONO1 030

IF<NSOIL.EQ.1 )WRITE<IOOUT,821 ) COM0I 04u
820 FORMAT(15H SILT CONTENT ,F5.2) COM01 050
821 FORMAT(/..15H SOIL-i COM01 060

IF(NSOIL.EQ.2)WRITE( IOOUT,822) COM01l070
822 FORMAT(/,15H SOIL-2 )COmlO 08

WRITEC IOOUT,820)SILT COlOl 090
WRITE(bOOUT, 823 )DSOD COMOI 100

823 FORM'AT(21H DEPTH OF SOD oF5.2) CONMl 110
C COM0l1i20
C WRITE EXPLOSIVE CHARGE CHARACTERISTICS COM01 130
C COMOi 140

IF<HCHRC.EQ.1 )WRITE(IOOUT,824) COM01 150
824 FORMAT(/,65H SURFACE - LIVE FIRE OR 30 DEGREE TILTED STATIC, TIP COPIOil6O

I ON GROUND )COM01 170
IF(NCHRG.EO.2)swR~IT( IOUT,825) Comoi Isu

825 FORP1AT(/,25H BARE CHARGE ON SURFACE )COPIO1I90
IF(NCHRG.EQ.3)WRITE( IOOUT,826) COM01l200

826 FORMAT(/,45H 30 DEGREE TILTED TIP AT 0.3 METER DEPTH ) COM1210
IF(NCHRG.EQ.4)WRITE( IODUT 827) C011220

82? FORMAT:/,45H 30 DEGREE TiLTED TIP AT 0.6 METER DEPTH ) C0PM01230
IFCNCHRG.EQ.5)WRITE( IOOUT,828) COM01240

828 FORMIAT(/ 40H HORIZONTAL PROJECTILE ON SURFACE ) COM01250
WRITE(bO6UT, 829 )CHUT COM01260

829 FORP1AT(30H WEIGHT OF CHARGE ,F8.2,5H KG, )C0M01270
WRITE( IOOUT,830)DETDEP C0M01280

830 FORMATC30H DETONATION DEPTH ,F8.2) C0PM01290
FLAG-,FALSE. COM01300

C CONO 131 0
C COMPUTE THE ROTATION TRANSFORMATION MATRIX TO CONVERT THE USER COM01320
C DEFINED COORDINATES INTO LOCAL COORDINATES WITH THE X-AXIS IN CONQi330
C THE WIND DIRECTION. C0N01340c COM01350
35 CONTINUE

IF (.NOTNEWATM) GO TO 45
THETAX=THWHD*PI/1 l80. COM01360
TRI4FRM(i1,1)-COS( THETAX) COM01370
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TRNFRM<2,2)-TRNFRM i~) C0M01386
TRNFRM( 1,2 )SXN( THETAX) OO19
TRNFRM( 2 1 )-TRNFRM( 1,2) COM01 400

c COM0141 0
C MAKE THE ORIGIN OF THE LOCAL COORDINAT SYSTEM THE FIRST COM01420
C CHARGE LOCATION THAT WAS INPUT BY THE USER COM01430

C COMOI44Q
DO 40 1-1,2 COMOI 450
SRCSAS( I)=COOR( I *1) COMOI460
OR IG' I)-SRCOAS( I) COMOI470

40 CONTINUE COM01480
C COM0I 50
C CALL SETUP TO COMPUTE THE ARRAY OF DIFFERENCE VECTORS COM01500
c COMOI1520

CALL. SETUP(NCHS,SRCBAS,SIDEI,SIDE2,TRNFRM) COM01520

C COMPUTE COORDINATES OF THE TRANSMITTER AND RECEIVER IN THE LOCAL COMOi540
C COORDINATE SYSTEM COMOI5O
C COMOi560

TRN( 3)=TRNCOR< 3) CUmots?o
REC( 3 )PECCOR( 3) comoisso
DO 60 1-1,2 COMUISSO
TRN I )=0 0 COM01600
REC' I >0U COM616io
DO 50 J-1,2 covioi620
TRN I )=TRN( I)+TRNFRMC I, J)*( TRNCOR<J4)-ORIG(J)) COM01 640
REC( I =REC( I +TRNFRM( I.J)*(RECCOR( J)-ORIG( 4)) COM01640

50 CONTINUE C0M01650
60 CONTINUE CMi6

45 CONTINUE CM17
C CMi7
C CALL PRETRN TO COMPUTE THE TRANSMITTANCE ALONG THE SPECIFIED LINE OF COM0168O
C SIGHT Comoi690
C COMOi700

CALL PRETRH TRN, REC, TIME, TRHLOS) COMoI7Io
999 RETURN COM01720

END COM01730
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SUBROUTINE CONLEN(U,TR,HTTOP,HTBOT,XCEH,YCEN,RTOP,RBOT,XYB, CNLO0380
1 XNORM, PLEN) CNLO0390

C CNLO00I 0
C ROUTINE TO FIND THE LENGTH OF A NON-HORIZONTAL LINE THAT INTERSECTS CNLOO020
C A CONE CNLO0030
C CNLO0040
C INPUTS CNLOO050
C CNLO0060
C U - UNIT VECTOR ALONG LINE CONNECTING THE TRANSMITTER AND CNLOO00?O
C RECEIVER. CNLOOOBO
C CHLOO090
C TR - TRANSMITTER COORDINATES CNLO0O00
C CNLOOi 0
C HTTOP- HEIGHT OF THE TOP OF THE CONE SHAPED PORTION OF THE CLOUD CNLOO120
C CNLOOi30
C HTBOT- HEIGHT OF THE BOTTOM OF THE CONE SHAPED PORTION OF THE CNLO014
C CLOUD CNLOO1 50
C CNLOO160
C XCEN - X POSITION OF THE CENTER OF THE CONE SHAPED CLOUD AT TOP CNLO0i70
C CNLOOiSO
C YCEN - Y POSITION OF THE CENTER OF THE CONE SHAPED CLOUD AT TOP CNLO0i90
C CNLO0200
C RTOP - RADIUS OF THE CONE AT THE TOP CNLOO210
C CNLO0220
C RBOT - RADIUS OF THE CONE AT THE BOTTOM CNLO0230
C CNLO0240
C XB - X POSITION OF THE BOTTOM OF THE CONE SHAPED CLOUD CNLO0250
C CNLO0260
C YB - Y POSITION OF THE BOTTOM OF THE CONE SHAPED CLOUD CNLO02?0
c CHLO0280
C OUTPUT CNLOO29O
C CNLO0300
C PLEN - LENGTH OF THE INTERSECTION OF CONE AND THE LINE OF SIGHT CNLO03iO
C CNLOO320
C FUNTIONS AND SUBROUTINES CHLO0336
C CNLO0340
C NONE CNL00350
C CNLO0360

DIMENSION U(3),TR(3) CNLO0400
IF(U(3).LT.O.O)GO TO 40 CNLO0410

C CNL00420
C SET UP BOUNDS SO INTERSECTION OF LINE IS SUCH THAT HTBOT < Z < HTTOP CNLO0430
C CNL00440

PMIN=(HTBOT-TR< 3) )/U(3) CHL00450
PMAX=(HTTOP-TR(3))/U(3) CNL00460
GO TO 50 CNLO047O

40 PMIN=(HTTOP-TR(3))/U(3 ) CNLO0480
PMAX=( HTBOT-TR( 3 ))U( 3 CNL 0049 0

50 PI =HTTOP-HTBOT)/U(3) CNLO0500
PO=(HTBOT-TR(3))/U(3) CNLO05t 0

C CNLOO520
C SET UP QUADRATIC TO BE SOLVED CNLOO530
C CNLO0540

DXI=U( I )*Pi-XCEN+XB CNLOO550
DY1 U(2)*P1 -YCEN YB CNL00560
DR=RTOP-RBOT CNL00570
A=DXI **2+DYI **2-DR**2 CNL 00580
DXO=TR e I )+U( 1 )*PO-XB CHLO0590
DYO-TR(2 )+U(2)*PO-YB CHLOO600
8-2. *( DXI *DXO+DYI *DYO-DR*RBOT) CNL006t 0
C-( DXO**2+DYO**2-RBOT**2) CNL00620
RADIC I =( DXi*RBOT-DXO*DR )**2 CNL00630
RADIC2-< DYI *RBOT-DYO*DR )**2 CNL00640
RADIC3-(DXI*DYO-DY1*DXO )**2 CNL00650

C CNLO0660
C DETERMINE PATH LENGTH IF THE LINE INTERSECTS THE CONE CNLO067O
C CNL00690

IF(ABS(A).LT.t.E-20)GO TO 60 CNLO0690
RADIC-RADICi +RADIC2-RADIC3 CHL00700
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IF(RADIC.LT.00>)GO TO 68 CNL007I 0
ROOTI =-B/A/2 *SQRT(RADIC )/A CNLOO720
R00T2=-B/A/2.-SQRT(RAD IC)/A CNLOO730

C CHLOO740
C DETERMINE WHICH POINT IS CLOSEST AND WHICH IS FARTHEST FROM THE CNLOO750
C TRANSMITTER CNLOO760
C CNLO70

TEMPI=PI *ROOTI+P0 CNL00780
TEMP2=PI *ROOT2tPO CNLOO7SO
IF (A.LT.0.0) GO TO 57 CNLOO800
IF(TEMP1,GT.TEMP2)CO TO 55 CNLOOSI 0
PFAR=TEMP2 CNLOOS2O
PNEnR=TEMP I CHLOOS3O
GO TO 67 CHLOO84O

55 PFAR=TEMPI CHLOOS5O
PNEAR=TEMP2 CNLOO66
GO TO 67 CNLOOS7O

57 IF (LR3).GT.0.0) GO TO 58 CNL 00890
PNEAR=-l £20 CNLOOS9O
PFAR=APIINICTEMPl ,TEMP2) CNL0O9O0
GO TO 67 CK4L0091G0

58 PNEAR=AMAXI1 TEMP I, TEMP2) CNLOO920
PFAR~1 .E20 CNLOO930
GO TO 67 CNLOO94O

C CNLOO9SO
C CONSIDER DEGENERATE CASE CNL00960
C CNLOO97O

60 IFCB.LT1I.E-20)GO TO 68 CNL0OSO9
IF(P1'8.LT.0.0)GO TO 65 CHLOO990
PFARtPi*(-C/B )+PO CNLOI 000
PNEAR=0. 0 CNL0I 010
GO TO 67 CNLO? 020

65 PFAR=XNORM CNLOI1030
PNEAR=xPI *(-C/B )+PO rCNL0I 040

67 PLEN=AIINI(PFAR,XNORM,PMAX)-AMAXI(PNEAR,0.0,PMIN) CNLOIOS0
IFCPLENLT,0. 0)PLEN-O. 0 CNLO1 060
GO TO 999 CNLOi 070

68 PLEN=0.0 CNLOIOBO
999 RETURN CNLOI 090

END CNLOI 100
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SUBROUTINE CONVRT Th CovUoUW 0
LOGICAL SWITCH,CHANCE CO V00020
REAL KZ,KX,N,MDIF COV0O030
COMMON/-PRTINF/RO,VGRAvC3 ),NPRTS C0V00040
COMMDN/PBUOYCL/RSPH,DELT,VZSPH,XCMSPH,YCMSPH,ZCMSPH,XTOP,YTOP, COY0C'050
1 SPHNS( 3), RISTIM COVOO06O
COMMON/CLOCK/TIME, TWIND COV00070
COMMON/TRAN/VTR,KZ,KX,TTR,XTR,ZTR,QPUFFCJ).SWITCH,CHANGE COVO080
COMMON/ASIG/51G02, 81CC COVOOO90
COMMON /IOUNIT/IOIN,IOOUT, IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUCOV0o 00
COMMON/GEOM/COSTH2,SINTH,SINTH2,VISEXT,RTPI,SCRN(2) COVOOI 10
COMMON/LOAD/WAKAL, SPNAL COVOQI120
COMMON/WNDPRM/-DXZO,DYZO,DZO,UO,M,NDIF,ZlIHV COVO0l130
COMPION/,STARS/USTAR. TSTAR, ZSTAR COV0O140
COMMON/EKTEMP/ZO,ZL,TO.TC1 ,TC2,TC3 COVOC15O
COMMON/,WAKE/XDIF, YDIF, ZDIF, TDXF, TDX, TDZ, OLOC, OCOL, XBAYRC COVO01 60
COMMON /CONST/PI,P12,PIRAD,TWOPI,TORRMB,CDECK COVO0I70

C ******************************** Covooi 80
C COVOOI 30
C PURPOSE COVOO200
C COYOO21 0
C TO CONVERT THE CURRENT BUOYANT CLOUD INTO A THREE DIMENSIONAL C0V00220
C GAUSSIAN PUFF TO BE USED BY THE WIND DISPERSION MODEL. COVOO230
C COVOO240
C INPUT C0V00250
C COVOO260
C T TIME IN SECONDS AFTER DETONATION COVOO270
C COVOO2SO
C C0V00290
C CALLED BY RISE CO V00300
C COVOO3I 0
c FUNCTIONS AND SUBROUTINES NEEDED C0V00320
C C0V00330
C WNDCAL C0V00340
C AMOUNT COVOO35O
C AVRG COY 00360
c COYOO3?0

COVO 0390
CHANGE-. TRUE. COYO0390
TWIND-T C0V00400
VTR=USTAR*WNDCAL( 20, ZL, ZCMSPH) COVOO4I10
KZ-DIFFUSC 0, ZL, ZCMSPH) C0Y00420
KX=KZ*DXZ 0
TTR-T C0V00430
XTR=XCMSPH C0V00440
ZTR=ZCMSPH COYV00450
DO 10 IPRTS=I,NPRTS C0V00460
QPUFFC IPRTS)=SPHNS( IPRTS) COV0O470

10 CONTINUE COVOO4SO
VOLSPH=C4./3. )*PI*RSPH**3 COY00490
CALL AMOUHTC VOLSPH, WAICAL, SPHAL) COV005C0
GPUFFC 1)-SPHAL C0V0051 0

60 SI002-CC 2.o3. )*RSPH)**2 COY060520
SIGO-*tQRT( 81002) C0Y00530
ZX=5. 0 C0Y00540

61 CALL AVRGCZX T,OTOT,XBAVRG SIG2X,51G2Y) COV0O550
SIGX=SQRTC 8162X) COV00560
SIGY=SQRT( SIG2Y) COV00570

c COV6OSSO
C COMPUTE PARAMETERS NEEDED FOR LOCAL AND COLUMN DENISTY FOR THE WAKE COVOOS90
C SOLUTION C0Y00600
C COVOO61 0

91CC-C lRT( SICX*SIGY ).SQRT( 91002) )/2. C0Y00620
XDJF-XCMSPH-XBAVRG C0Y00630
YDI F=YCMSPH COY0O640
ZDIF-ZCMSPH-5. 0 COVO0650
TDIF=SIGC**2/KX/2. COY 00660
TDX=2 . KX COY0O670
TDZ-2.eKZ COVOOSB0
QLOC=WAKAL/4 ./PI/SQRT(2,) COYV00690
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QCOL=WAKeALs'4.?SRT( P1 COVOO70O
998 RETURN COVOO?1 0

END COV00720
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FUNCTION CSPHERX,Y,Z,T> CSP00230

CCOMPUTE EITHER THE COLUMN DENSITY FOR A GIVEN LIEOF SIGHT OR CPO2
C COMPUTE THE LOA OCNRTO TX,Y.Z FO H PEECSPQOO30
C CSPOO040
C INPUT CSFOO050
C CSPOOD60
C XY.,Z COORDINATES IN METERS, IF LINE INTEGRAL IS DESIRED, CSFOO070
c Y IS IGNORED AND LINE IS SPECIFIED BY X AND Z, CSPOOOSO
C CSP 00090
C T THE TIME IN SECONDS AFTER DETONATON CSP0a106

COUTPUT Cspooi 10
C CSFOOI 30
C RETURNS THE CONCENTRATION AT X..Y,Z,T IF HORIZ IS .FALSE. AND CSP60i4
C THE LINE INTEGRAL OF CONCENTRATION (COLUMN DENSITY) IF HORIZ CSPOO150
C IS .TRUE. CSPO66 66
C cspooi 70
C FUNTIONS AND SUBROUTINES CALLED Capooiso
C cspooi9o
C NONE CSFO6260
C CSP0021 6

REAL M,N,KZ,KX CSP 06246
LOGICAL MORIZ, SWITCH,CHANGE, TEST CSP00250
COMMON/-PRTINF? RD. VGRAV( 3), NPRTS CSP00260
COMMON /GEOM/COSTH2,SINTH,SINTH2,VISEXT,RTPISCRN(2) CSP00270
COMMON /MODE/ HORIZ CSP00280
COMMON /WNDPRM/DXZO DVXoDZoUoMNZINV CSPO0290
COMMON/OISCS/NOSCS,iOSC(20),XDSC(20),ZDSC(20),R2DSC(20 ). CSP0O300
I ODSC<20,3) CSPOO31 0
COMMON/MOS/DXFF'(2,200),NCHTOT,PRSEP(200),NTOT,ARY.ITOT, CSPQQ7320

+COOR(2..200),TSTAG(200),DMMY(401 ) CSPOO3i3O
COMMON/ITRAN?'VTR,KZ,KX, TTR,XTR,ZTRQPUFFZ3 ),SWITCH,CHANGE CSP00340
COMMON,'SIG/SIGO2, 51CC CSPOO350
COMMON /IOUNIT/101N,IOOUT..IPHFIIN,LONIT,NOIRTUI,NCLIMT,KSTOR,NPLOTUICSPOO3-6O
COMMON/LOAD/WAKAL, SPHAL CSP 00370
COMMON/ACL/CWINDS. CWINDC, CUINDW CSP0O380
COMMON/,WAKrE/XDIF,YMIF,ZDIF ,TDIF,TDX,TDZ,QLOC, QCOL,XBAVRG CSP00390
COMMON/LOS/TR( 3),RE( 3),U<3) CSP00400
COMMON/CHARGE/NCHG CSPOO41 0
COMMON/.TRANNY/THRESH, TESTNWL,NSOIL. CSP00420
COMMON /CONST/PI,PI2,PIRAD,TWOPI,TORRM..CDEGK CSPOO430
CSPHERwO * CSP00440
CWt4DSC-0. u CSP 00450
CWINDC-n. 0 CSP00460
1F1'4ARY.EQ.3)GO TO 999 CSP00470
IF((T-TTR..LT.l.E-20)GO TO 999 CSP00480

C CSP00490
C COMPUTE CONTRIBUTION FROM BUOYANT CLOUD AFTER SWITCHING TO THE CSP00500
C WINO MODEL USING A THREE DIMENSIONAL GAUSSIAN PUFF espoosto
C CSPOO520

SIGX2-SIG02+2. *KX*<T-TTR) CSFO0530
SIG22-SIG02+2. *KZ*<T-TTR) CSP00540
SIGX=SQiRT( SIGX2) CSP00550
SIGZ-SQRT( SIG22) CSP00560
AFRG2-< Z-ZTR )**2/( 2. *SIGZ22 CSP00570
IF<ASARG2).GT.30. :G0 TO 25 cSpoosso
TERM2:EXP( -ARG2) CSPO0590
GO TO 26 CSP00600

25 TERM2-0.0 CSPO6I 0
26 ARG3( #ZTR )**2/( 2. *SIGZ2) CSP00620

IFeA8S(ARG3).GT.30.)GO TO 2? CSPO0630
TERPI3-EXP( -ARG3) CSP 00640
GO TO 28 CSP00650

27 TERM3O0.0 CSP00660
28 IF(HORIZ>CO TO 50 CSP00670

C CSPO0690
C COMPUTE CONCENTRATION AT X,Y,Z CSP00690
C CSPOO700
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XC=XTR+VTR*(T-TTR)+DIFF I ,NCHC) CSPOO7I 0
YC=DIFFC 2,NCNC) CSP00720
ARGI =( (X-XC )*,2+C Y-YC )**2 )/2. /SICX2 CSPOO730
IF(ABS(ARC1).CT.30.)CO TO 999 CSP00740
TERM=SPNAL/(<2.*PI)**<3 ?2. )>/SICZ/SICX2 CSPOO750
CWINDC=TERM*EXP( -ARGI )*( TERM2+TERM3) CSFO0760
GO TO 100 CSP0077 u

c CSP00780
C CONFUTE COLUMN DENSITY CSPOO790
C CSP C'080 u

50 TERM=SPNAL/2 ./PI/SICX/S-ICZ sP00sl 0
DO 90 Iz1,NCNTGT CSPOOS20
XC=XTR+VTR*CT-TTR)+DIFF< 1,1) CSPOO830
YC=DIFFC 2,1) CSPOO84O
XY=XC*SCRN( I)+YC*SCRN( 2) CSPOOSSO
ARCI =(5X-XY )**2/2./SICX2 C8P00860
IF(ABS(ARCi).GT.30.)CO TO 90 CSPOO8?u
CWNDSCSTERM*EXP( -ARC I)*( TERM2.TERN3) CSPO00880
CADINDC=CWINDC+CUNDSC CSPOOQ9O
CALL TRNCHKCCWINDS,CWINDW,CWINDC) CSP0OSOO
IFCTEST)OO TO 999 CSP0091 0

90 CONTINUE CSPOO920
100 CSPHER-CUINDC CSPOS930
999 RETURN CSPOO940

END CSPOO950
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FUNCTION CWAKE(X,Y,2,Tr) CWAO0290
C CWAOOoi 0
C FUNCTION TO COMPUTE THE LOCAL CONCENTRATION OR COLUMN DENSITY AT CWAOO020
C X,YZ AND TIME T AFTER THE BLAST FOR THE WAKE, CWA00030
c CWA00040
C CWA6(''(50
C INPUT CAO6
C CWA10070
C XA',2 COORDINATES IN METERS. IF THE LINE INTEGRAL IS DESIRED CWAOO080
C THESE ARE NOT USED AND THE LINE IS SPECIFIED BY THE CWA00090
C TRANSMITTER AND RECEIVER COORDINATES AND INFORMATION CwAoOO100
C CALCULATED AT THE TIME THE BUOYANT FIREBALL CONVERTED CUA00116
C TO THE WIND MODEL. CtJAcOi 20
C CWAOOI130
C T THE TIME IN SECONDS AFTER DETONATION CWA66i4(l
c CWAOO150C
C CWA00160
C OUTPUT CWAOOI 70
C CwAooCiIo
C RETURNS THE CONCENTRATION AT X,Y,Z,.T IF HORIZ IS .FALSE. AND CWA00196
C THE LINE INTEGRAL OF CONCENTRATION (COLUMN DENSITY) IF CWA00200
C HORIZ IS *TRUE, CWA@02I 0
C CWA0220
C CWA00230
C FUNCTIONS AND SUBROUTINES NEEDED CidA00240
C CWA 00250
C ERF COMPUTE THE ERROR FUNCTION CWA00260

cCWA 00(270
REAL M,N..KZ,KX CWAO0300
LOGICAL HORIZ,SWITCHN.CHANGE,TEST CWJA0031 0
COMMON,-PRTINF/ RO,VGRAV(3),NPRTS CWA00320
COMMON /GEOM/COSTH2,SINTH,SINTH2,VISEXT,RTPI,SCRN(2) CWA00330
COMMON /MODE,, HORIZ CW1400340
COMMON /WNDPRM/'DXZ0JDYXO,DZO,UO,M,N,ZINV CWA00350
COM1ON.DISCS/NDSCS,TDSC20),XDSC(20),ZDSC(20),R2DSC(20), CWA00360
1 QDSC(20,3) CWA00'370
COMMON/M05/DIFF(2,200),NCHTOT,PRSEP(200),NTOT,NARY,ITOT, CWA00380

+ COOR(2,200),TSTAG(200).DMMY(401) CWA00390
COMMON/TRAN/VTR,KZ.KX,TTR..XTR,ZTR,QPUFF(3),SWITCH,CHANGE CWA00400
COMMON,'SIG/SIG02,.SIGC CA0t

COMN/IOUNIT.IOIN,IOUTIPHFUN,LOUNIT,NDIRTU,NCLIMTKSTOR,NPLOTUCWA00420
COMMON/LOAD.,'WAKAL, SPHAL CWA0O430
COMMON/ACL/CWINDS, CWINDC CWIND14 CWAflQ440
COMMON'AKE/XDIF,YDF,ZDF,TDIF,TDX,TDZ,QLOC,QCOL, XBAVRC CWA00450
COMMON,'LOS/TR( 3), RE( 3) U( 3) CWA00460
COMMON/CHARGE/NCHG CWA00470
COMMON/TRANNY/THRESH ' TEST, HNjL NSOIL CWA00480
COMMON /CONST/PI,P1PIRAD,TWOPI,TORRMB,CDECK CWA00490
IF<NARYEQ.3)GO TO 999 CWA00500
IF(<T-TTR),LT.1.E-20)GO TO 999 CWAOOsi 0

C CUA00520
C COMPUTE CONTRIBUTION FROM THE WAKE AFTER SWITCHING TO THE WIND MODEL CWJA0053O
C FOR A SINGLE CHARGE CWA00540

C CWA 005S C
CWAKE-0, 0 CWA00560
CWINDW=0.0 CWA00570
CWNDSW-d0, 0 CWA00580
SIGX2=TDX*(TDIF+( T-TTR)) CWAOO590
SIGZ2=TDZ*( T-TTR) CWA00600
IF(HORIZ)GO TO 210 CWA006i 0
XB-XBAYRG.DIFF(I1,NCHG) CWA 00620
YB=DIFF( 2, NCHG) CWA00630

C CWA 00640
C COMPUTE THE LOCAL CONCENTRATION CWA00650
C COA 00660

A=-(XDIF**2.YDIF**2)/2./SIGX2-(ZOIF**2/2./SIGZ2) CWA00670
XX-X-VTR*( T-TTR, CWA00680
B0=( XDIF*( XX-XB )+YDIF*( Y-YB ))/SIGX2 CWA00690
B1=BO,(ZDIF*(Z-5. )/51C22) CWA 00700
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B =B0-<ZDIF*(Z+5. )/S1022) CLJAOO7I0
C0=-C CXX-XB )**2+C V-YB )**2 )/2. /SIGX2 CWAO0720
Cl =CO-('.Z-5. )**2/2 ./SICZ2) CWAGO70Z
C2=CO-<C2+5. )*ua2/2/81C22> CWA00740
RTMAtSQRT -A) CWAOO75O
ARCI=Cl-CBl**2/4 ,/A) CWAGO760
ARG2=-B 1/2. /RTNA CS(400770
ARG3=RTNA*ARG2 CWrAO076O
ARC4=C2-(82**2/4./A) CWA0O79O
ARC5=-82/2 .. /RTNA ClaAooeoo
RRG6=RTNA4ARC5 CIJADOS 0
IF(ARC1.LT.-30.)GO TO 221 CWAOO820
TERMi1=E.XN ARC I)* ERF( ARC3 )-ERF( ARC2)) CWA0Oe30
CO TO 222 CWA0OS40

221 TERNi=0.0 CUA0OSSO
222 CONTINUE CWA 00860

IFCARC4.LT.-30.)CO TO 223 CWAOOG7O
TERM2=EXPC ARC4 ).(ERF( ARC6)-ERF( ARCS)) CUA0OSSO
GO TO 224 CUAOSO9

223 TERM2=0.0 CIMA S0090
224 CWAKE=OLOC/SICX2/SQRT(91C22)/RTMA*(TERMI .TERM2) CUADOSI 0

GO TO 999 CWA00920
COPT CW~A00930
CCMUECOLUMN DENSITY CWA0 0940

C CWAQOSSO
210 DO 245 J-1,t4CHTOT CWA 00960

XB=XBAVRG4DXFF 1, J) CWA 00970
YB=DIFPC2, 4) CWA 00980

230 A--CXDIF*U(2)-YDIF*U( 1))**2/2./S1CX2-(ZDZF)**2/2./810Z2 CWA00990
TRR=TRC I)-VTR*C T-TTR) CWAO1 000
BO=C YDIF*U I )-XDIF*U(2 ))*( TR(2)-YB)*U<tI)-(TRR-XB)*UC2 ))/SJCX2 CUA0i 010
B1=BO.ZDIF*CTR(3)-5, )/81C22 CWA01 020
B2s60-ZDIF*( TR 3 )t5. )/61G22 CWAOI 030
CO--C CTR( 2>-YB )"L I )-( TRR-XB )*U( 2) )**2/2 ./SIGX2 CWA01 040
C1=CO-CT(3)-5. )**2/2./SIGZ2 CUA01 050
C2-CO-C TR< 3),5. )**2/2. /81G22 CWA01060
RTMA=SORTC -A) CJAQI 070
ARCIsCI-Bi **2/4 ./A CUAO1 080
ARC2=-B 1/2. /RTMA CWA0I090
ARG3-RTMA+ARG2 CUAQi1100
ARC4=C2-92**2/4. /A CUA0I110Q
ARGS=-B2/2 ../RTMA CWAOI1120
ARG6=RTMA+ARC5 CWJAO1130
IFCARGI GT.30. )ARGJ=30. CUAOI 140
IFCARGI.LT.-30.)GO TO 231 CWA0115SO
TERN 1=EXP( ARC 1)*C ERFC ARG3 )-ERF( ARC2)) CWA01 160
GO TO 232 CUADI 170

231 TERMI-0.0 CUADi 160
232 CONTINUE CUADI 190

IFCARG4.LT.-30.)GO TO 233 CWAOI1200
TERM2=EXP( ARG4 )*( ERFC ARG6)-ERFC ARCS)) CWAD 121 0
CO TO 234 CWAOI1220

233 TERM2=0.0 CUAOI23O
234 ARC-SICX2*S'CZ2 CWA0I1240

CWNDSW=COCOL/SQRTCARC)/RTMA)*(TERM1.TERM2) CWA01250
240 CONTINUE CWA0I260

CU INDW-CU INDW+CWNDSW CWA01270
CALLTRNCNKCU[NDS, CWINDU, CUINDC) CWA01280
IFCTEST)CO TO 999 CWA0l1290

245 CONTINUE CWA01300
CUAICE-CW INDW CWAD0 310

999 RETURN CWAfl0320
END CWAO1330
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FUNCTION CWIND(X,Y,ZT) Cwl00270
C CwIO 0010
C PURPOSE Cw 10002 0
C CWi 100-0
C TO COMPUTE THE CONCENTRATION AT A POINT OR INTEGRATED ALONG CWI0u040
C A HORIZONTAL LINE (SkIRT PORTION OF DUST CLOUD) C1I(10050
C CUI 0060
C INPUT CW I 00 1 7 0C CUT O009

C X,Y,Z COORDINATES IN METERS. IF LINE INTEGRAL IS DESIRED, CW10090
C Y IS IGNORED AND LINE IS SPECIFIED BY X AND Z. CWIO0o10
C CWI ( (i 0
C THE TIME IN SECONDS AFTER DETONATION CWIOCI12
C CWI00130
C OUTPUT CWiO0i4u
c CU O i . 50
c RETURNS THE CONCENTRATION AT XY,Z,T IF HORI2 IS .FALSE. AND CWIO['i6O
C THE LINE INTEGRAL OF CONCENTRATION IF HORIZ IS .TRUE. CW100170
C C.wiUO109
C SUBROUTINES CALLED CWIO0190
C CWI 00200
C MOMENT COMPUTES ZERO ORDER MOMENT AND INTERPOLATES FROM CWI10210
C TABLE OF HIGHER ORDER MOMENTS. CMI 0220
C CWI 00230
c CALLED BY FUNCT,TRNCAL CWI0024
C CWI00250

REAL M,N,KZ,KX CWI 00280
LOGICAL. HORIZ,SWITCH,CHANGE,TEST,SKIP CWI 00290
DIMENSION REF(2),REFO(2) CWIO0300
COMMON/PRTINF/ RO,VGRAV(3),NPRTS CWIOO310
COMMON /GEOM/COSTH2,SINTH,SINTH2,VISEXT,RTPISCRN(2) CW100320
COMMON /MODE/ HORIZ CWI00330
COMMON /WNDPRM/'DXZO,DYXO,DZO,UO,M,N,ZINV CI00340
COMMON/DISCS/NDSCS, TDSC(20),XDSC(20),ZDSC(20),R2DSC(20), CW100350

I QDSC(20,3) CWI00360
COMMON/MO5/DIFF(2,200),NCHTOT,PRSEP(200),NTOT,NARYITOT, CWIO0370

+ COOR(2,200),TSTAG(200),DMMY(401) CWI00380
COMMON/TRAN/VTR,KZ,KX,TTR,XTR,ZTR,QPUFF(3), SWITCH,CHANGE CW100390
COMMON'SIG/SIG02, SIGC CW100400
COMMON /IOUNIT/IOIN,IOOUT,IPHFUNLOUNIT,NDIRTU,NCLIMTKSTOR,NPLOTUCWIO0410
COMMON/LOAD/WAKAL, SPHAL CW100420
COMMON/ACL/CWI NDS, CWINDC, CWINDW CW100430
COMMON/AKE/XDIF,YDIF,ZDIF,TDIF,TDX, TDZ,QLOC,QCOL,XBAVRG CWI 00440
COMMON/LOS/TR< 3),REC3), U( 3) CW100450
COMMON/CHARGE/NCHG CWI00460
COMMON/TRANNY/THRESH, TEST, NWL, NSOIL CWI 00470
COMMON/SKIPI T/SKIP CU 00480
COMMON /CONST/PI,F'I2,PIRAD,TWOPI,TORRMB,CDEGK CW100496

C CW100500
C COMMON /PRTINF/ CWIO051 u
C CW 00520
C RO INITIAL RADIUS OF THE CLOUD IN METERS CW100530
C VGRA' SINGLY DIMENSIONED ARRAY. VGRAV<I) IS THE OPTICALLY CW1100540
C WEIGHTED AVERAGE SETTLING VELOCITY FOR PARTICLES IN THE CWI00550
C I SIZE RANGE CWI00560
C NPRTS THE NUMBER OF PARTICLE SIZE RANGES CWIO0570
C CWIO0580
C COMMON /DISCS/ CW100590
C CWI00600
C NDSCS THE NUMBER OF DISC SOURCES CWTOO6I
C TDSC SINGLY DIMENSIONED ARRAY CONTAINING THE TIME OF RELEASE CW100620
C OF THE DISC SOURCES CWI00630
C XDSC SINGLY DIMENSIONED ARRAY CONTAINING THE X COORDINATE CWIO0640
C OF THE CENTER OF THE DISC SOURCES CWI00650
C ZDSC SINGLY DIMENSIONED ARRAY CONTAINING THE Z COORDINATE CWI00660
C OF THE CENTER OF THE DISC SOURCES CWIO0670
C R2DSC SINGLY DIMENSIONED ARRAY CONTAINING THE SQUARE OF THE CWI00680
C RADII OF THE DISC SOURCES CWIO0690
C QDSC DOUBLY DIMENSIONED ARRAY, QDSC(IJ) IS THE OPTICALLY CWI0700
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CWEIGHTED MASS OF PARTICLES OF THE J sIzE RANGE IN THE CU100710
C I DISC. C102
C CWI 070?3
C CW1 00740
C SUM THE CONTRIBUTIONS OF THE DISC SOURCES TO THE CWIO0750
C OPTICALLY WEIGHTED CONCENTRATION AT (X,Y.,Z,T) CW100760
C CW1 00770

CUIND-0. CWIO0760
CWHDG-0,0CW1 00790

CWINDS=0. 0 Clii 0800
CbJINDC=0. 0 Clii00810
CUlNt'W-0. 0 CW1i00820
IF(HORIZ)GO TO 110 Clii 0830

C CW100640
C COMP'UTE CONCENTRATION AT X,Y,Z (FOR SIMULTANEOUS BURST) CuIoosso
C CWIi 0860

DO 100 1-1 NDSCS Clii 0870
REFO( I)-XD C( I) ClIoo0880
REF<2)-C.Oc CWI 0890
ROH2=R2iSC( I, CWIO 0900
H=ZDSC( I) CWIOOSI 0
TOF=T-TE)SC( I CW1i00920
DO 90 J=1.,NPRTS CWIO 0930

c CW1!00940
C DETERMINE MOMENTS FOP CURRENT SOURCE DISC AT Z CWIO0950
C CWIi09)960

CALL MOMENT.<VGR<AV(J),Z,H,TOF..Q,XBAR,SIGW2,SIGP2) cwIoo9?0
IF(QGT.1.E-l0)GO TO 50 CWIO 0980
CWNDSC-0, 0 CWI100990
GO TO 100 CwIoI 000

50 CONTINUE CWIOI 010
RR2=ROH2+.,*SIQ(W2 CWIOl 020
RY?2=RGH2+2.*SIGP2 CWeJOI030
00 114 NA-1,2 CW101 040
REF( NA )wREFO(NA )+D!FF( NA, NCHG) CWIOW050

114 CONTINUE CWIOW060
APG=-<X-REF( 1)-XBAR)**2/RX2 CWIO 1070
IF<ABS<ARG).GT.30.)GO TO 100 CwIoI 080
CLJNDSC=- Q/RTPI/,SQRT R<X2> )*EXP< ARC) CwI.alo9o
Ar<G--( Y-REF( 2:')**2/-RY2 Cwlol 0
rF<ABS(ARG).GT.30.)GO TO 1OO Cliio11
CY=EXP( ARG )/RTP I/SQRT( RY2) CWI0l 120
CWNDSC=ODSC< I, J )*CWNDSC*CY cUI1l 130
Cli NDS-CUiINDS+CWNDSC CWIOW140

90 CONTINUE CWJoI 150
100 CONTINUE Cwl~ t

CW INr,=CliINDS Cwl~ 17
GO TO 999 ChroW 80

110 DO 220 ICHC~i,NTOT CwIOI 190
IF(T.LTTSTAG(ICHG))GO TO 220 CU1012oo
DO 211 Z=tNDSCS C6110f210
TOF=T-TDSC( I)-TSTACG ICHG) CW101220
REF0< I)-XDSC( I) CUID 1230
REFO(2)=0. ClIi01240
R0H2=R2DSC~ I) CUI101250
H-ZDSC< I) CWIi01260
IF<HORIZ) REFO i )-REFO(tI).SII4TH CWIii0270
DO 210 J-l,NPRTS CW1I01260
CWNDSC=0.0 CUTi01290C CWI 01300

C DETERMINE MOMENTS FOR CURRENT SOURCE DISC AT 2 CW101310
C CliI01320

CALL POMEHT(VGRAV(J) ZH,1OF,Q,XBAR,SIGW2,SIGP2) ChIot330
IF(G.GT,1.E-10) GO Tb 113 CW!01340

C CWIO1350
C IF 0 IS TOO SMALL, ITS CONTRIBUTION IS IGNORED Ch101360
C CW1i01370

CWNDSC-O. CWd013180
GO TO 210 ChIot390

113 CONTINUE CW1!01400
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00 200 HA=f,NCHT0T CW.I1014t 0
I NDX=MA CW1 01420
IF(NMRY.EQ .3)INDX=ICHG CW101430
RX2=RDH2+2,*SIGD2 CW1 01440
RY2=ROH2+2 ,*SIGP2 CUI 01450

C CIDI1460
C COMPUTE CONCENTRATION ALONG LINE OF SIGHT SPECIFIED BY X,Z CWW0470

1 ONIU CUI101480
120 ONTNUECUX~i 490

REF(1 )-REFO(1 )+PRSEP(INDX) CWI 01500
REFF2=RX2*S INTH2+RY2*C0STH2 CWZ 01520
ARCP -(X-REF( I)-XBAR*SINTH)**2/REFF2 C112
I F( AS( ARC). GT .3 0. )O TO 15 0 CWI 0530
CWNDSC=EXF<ARG) /SGRT(REFF2)/RTPI CU101540
CWNDCCWNDSC*Q*ODSC( I, J iCI 1

150 CONTINUE CWIO1560
CUINDS-CWINDS+CJNDSC CW1 01570
IF(SKIP)GO TO 190 CWIO158'
CALL TRNCHK(CWINDS,CUINDW,CUINDC) CW1 01590
IF(TEST)GO TO 999 CWIO1 600

190 CONTINUE CW1016I 0
200 CONTINUE CWI 01620
210 CONTINUE CW1 01630
211 CONTINUE CW101640
220 CONTINUE CWI 1650s

CUIND=CWINDS CWI01660
999 RETURN CWI 01670

END CW1 01680
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SUBROUTINE DIFEQ(N,T,Y,YP) DFQOOOI
REAL KM,KZ,KX DFOO0020
LOGICAL SWITCH,CHANGE DFQO0030
DIMENSION Y(N),YP(N) DFQO0040
COMMON/PRTINF/ROCL, VGRAV( 3), NPRTS DFO00050
COMMON/tWNDPRM/DXZO,DYXO,DZO,UOUM,DN,ZINV DFQO0060
COMMON /ARRAY/OVRLAP,AREA,PERIM,PRJARY,CENDIF DFQO00?0
COMMON/MO5/DIFF(2,200),NCHTOT,PRSEP(200),NTOT,NARY, ITOT, DFQO0080

+ DMM(600),DMMY(401 ) DFQO0090
COMMON /BURST/ ACCEL,TBURST DFQO01 00
COMMON/STARS/USTAR, TSTAR, ZSTAR DFQO0110
COMMON/EKWIND/ALP, C,PYF,PXF,UHAT,VHAT DFQOO0120
COMMON/EKTEMP/ZOZL,TO,TCI ,TC2,TC3 DFQO0130
COMMON/TRAN/VTRKZ,KX,TTR,XTR,ZTR,QPUFF(3),SWITCH,CHANGE DFQ00140
COMMON/SIG/SIG02, SIGC DFQO0150
COMMON /IOUNIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUDF00160
DATA ALPHAK/.25/ DFQO0170

C ****************************************************************** DFQOOI 80
C DFQO0190
C DFQ00200
C PURPOSE DFQOO2I 0
C DFQO00220
C DIFEQ CONTAINS THE PARTIAL DIFFERENTIAL EQUATIONS FOR THE DF900230
C RISE OF A BUOYANT CLOUD WHICH ARE USED BY SUBROUTINE RKM. DF0O0240
C DFQO0250
C DFQO0260
C INPUT DFQ0O2?0
C DFQ0O0280
C N THE NUMBER OF DEPENDENT VARIABLES DFQO0290
C T THE INDEPENDENT VARIABLE, I.E. TIME DFQO0300
C Y( 1) RADIUS OF CLOUD DFQO03O0
C Y(2) CLOUD TEMPERATURE MINUS SURROUNDING TEMPERATURE DFQO0320
C Y(3) VERTICAL VELOCITY OF CLOUD DFQOO330
C Y(4) X-COORDINATE OF CENTER OF MASS FOR THE CLOUD DFQOO0340
C Y(5) Y-COORDINATE OF CENTER OF MASS FOR THE CLOUD DFQO0350
C Y(6) THE HEIGHT OF THE CLOUD C.O.M. DFQO0360
C Y(7) X-COORDINATE OF TOP OF CLOUD DFQ0O370
C Y(8) Y-COORDINATE OF TOP OF CLOUD DFQOO3BO
C DFQO0390
C DFOO0400
C OUTPUT DFQO041 0
C DFQOO0420
C YP AN ARRAY CONTAINING COMPUTED DERIVATIVES OF THE DEPENDENT DFQ00430
C VARIABLES WITH RESPECT TO THE INDEPENDENT VARIABLE. DFQ00440
C DFuO0450
C DFQ00460
C DFQO0470
C REQUIRED FUNCTIONS DFQO0480
C DF0O0490
C TEMP CALCULATES AMBIENT ATMOSPHERIC TEMPERATURE AND THE DFQO0500
C TEMPERATURE GRADIENT AT CLOUD HEIGHT. DFQO0510
C DFQ00520
C WIN CALCULATES THE WIND SPEED IN THE X AND Y DIRECTION AT DFQO0530
C CLOUD HEIGHT. DFQ00540
C DFQ0O0550
C DIFFUS COMPUTES THE DIFFUSIVITY AT A SPECIFIED HEIGHT. DFO0560
C DFO005?0
C CALLED BY RKM DFQOO58O
C DFQO0590
C *************ss*****s*************ss************u*e*** DFQOO0600

IF(T.LT.TBURST)GO TO 200 DFQO0610
C DFO00620

IFCY(6).GT.ZSTAR)GO TO 5 DFQ00630
CALL TEMP(Y6),TA,DTADZ) DFO00640
GO TO 6 DFQOO650

5 TA-TCI+TC2*Y(6 )+TC3*Y(6)**2 DFQO0660
DTADZ=TC2+2. *TC3*Y( 6) DFQ 00670

6 CALL WIN(Y(6),XWCM,YWCM) DFQ00660
TOP-Y(6)+Y( 1) DF900690
CALL WIN(TOP.XWTOP,YWTOP) DFQ00700
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TDIF=TA-TO DFQOOI 0
C DFQOO0720
C TA THE AMBIENT ATMOSPHERIC TEMPERATURE AT CLOUD HEIGHT DFQ00730
C DTADZ THE TEMPERATURE GRADIENT AT CLOUD HEIGHT DFO00740
C XWCM THE WIND SPEED IN THE X DIRECTION AT CLOUD C.O.M. DFQO0750
C YXCM THE WIND SPEED IN THE Y DIRECTION AT CLOUD C.OM. DFQO0760
C XWTOP THE WIND SPEED IN THE X DIRECTION AT THE TOP OF THE CLOUDFQO00770
C YWTOP THE WIND SPEED IN THE Y DIRECTION AT THE TOP OF THE CLOUDFQO0780
C TR THE RATIO OF CLOUD TEMPERATURE TO AMBIENT TEMPERATURE DFOO0790
C DFQ0OS(0

TR=Y( 2)/TA DFQO0S1 0
C DFQO0620
C CALCULATE ARVOL, THE SURFACE AREA TO VOLUME RATIO DFQO0830
C DFQOOS40

ARVOL=3.iY( ) DFQ00850
C DFQOO0660
C DEFINITION OF DIFFERENTIAL EQUATIONS DFQO0O70
C DFQ0O880

YP( I )=ALPHAK*ABS(Y(3)) DFQO0O90
ZZI=Y(6) DFQO0900
KM=DIFFUS(Z0,ZL,2Z1 ) DFQ0091 0
GROWTH=KM/Y( 1) DFQOO0920
IF(YP( 1 ).LT.GROWTH)YP( 1 )=GROWTH DFQOO930
YP< 2 )=- 1 TR )*ARVOL*Y( 2 )*YP< I )-Y(3)*(DTADZ) DFQO0940
YP( 3 )=9.8*TR-1. 4*iARVOL*Y( 3 )YP< 1) DFQ00950
IFYI)+Y(6).GT.ZINV)YP(3)O.0 DF9O0960
YP( 4 )=XWCM DFQ00970
YP(5 )=YWCM DFQ00980
YP(6)=Y(3 DFQ00990
IFY(i)+Y(6).GT.ZINV)YPC6)mO.O DFQ0O000
YP( 7)=XWTOP DFQ0OI 0
YP( )=YWTOP DFQO f020
GO TO 999 DFQOI030

200 CONTINUE DFQO1040
DO 210 I=1,N DFQ0I050
YPCI )=0, DFQ01060

210 CONTINUE DFQi 070
YPC 3)=ACCEL DFQ01 080
YP(6)=Y(3) DFQO$ 09

999 RETURN DFQ01 100
END DFQOtI 10

155



FUNCTION DIFFUSCZO,ZLZ) DIF00i0
COMMON/STARS/USTAR,TSTAR,ZSTAR DIF00020
COMtON/COEF/AW,CW,BW,DW,AT,CTBT,DT DIFO0030

C DIFOOO40
C ******************************************************************* DIFO0050
C PURPOSE DIF00060
C DIFO00?O
C TO CALCULATE THE DIFFUSIVITY AT A GIVEH HEIGHT DIF60080C DIFO0090

C INPUTS DIFOOI00
C DIFOOG$O
C ZO FRICTION HEIGHT IN METERS, DlFOOI2O
C DIFO0i30
C ZL MONIN OBUKHOV LENGTH IN METERS. DIFO0140
C DIFO0150
C 2 HEIGHT AT WHICH DIFFUSIVITY IS DESIRED, DIFO0160
C DIFO0170
C CALLED BY ATMCAL, RISE AND DIFEG DIF001S0
C DIFOOt1O
C SUBROUTINES AND FUNCTIONS NEEDED DIFO0200
C DIFO02I0
C NONE DIF00220
C DIF00230

C**s*s***es**********s**************s******a*******s~s DIF00240
ZZ=Z DIFO0250
IF(Z.GT.ZSTAR)Z-ZSTAR DIFO0260

C DIFO02ZO
C NEUTRAL CASE DIF00280
C DIFOO29

IF(ABS(ZL).LT.1.E3)GO TO 100 DIFO0300
DIFFUS=,4*USTAR*Z DIFu0310
GO TO 999 DJFO0320

100 IF(ZL.GT.0.0)GO TO 200 DIFO0330
C DIF00340
C UNSTABLE CASE DIFO0350
C DIF00360

S=2/ZL DIFO03?0
IF(S.LT.-2.)GO TO 110 DIFO0380
DIFFUS=,4*ABS(ZL*USTAR*S*(1.-16,*S)**(1./4.)) DIFO0390
GO TO 999 DIFO0400

110 DIFFUSm.4*ABS(ZL*(3./AW)*(-1.*S)**(4,/3.))*USTAR DIFO04IO
GO TO 999 DIF00420

C DIF00430
C STABLE CASE DIF00440
C DIF00450

200 S*Z/ZL DIF00460
SO=ZO/ZL DIFO0470
IF(S.GT.I.5)GO TO 210 DIFO04SO
DIFFUS-.4*ZLUSTARABS(1./Cl./(SO+S)+7.)) DIF00490
GO TO 999 DIFO0500

210 DIFFUS=.4*ZL*USTAR*ABS ./BW) DIFO0510
Z-22 DIF00520

999 RETURN DIF00530
END DIF00540
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FUNCTION DOTPRD<A,8) DOTO0010
DIMENSION A(2),B(2) DOTO0020

C DOTO0030
C DOTPRD IS THE SCALER PRODUCT OF A AND B DOTO0040
C DOT00050

DOTPRD=A( 1 )*B< I )+A( 2)*B(2) DOTO0060
RETURN DOT00070
END DOTO0080
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FUNCTION DTERPI(NDIM,XI,XVALVAL,VMIN,WORK) DTIO0016
C ********************************************************* DTIO0020
C DTIO0030
C DTIO0040
C PURPOSE DTIO0050
C DTIO0060
C PERFORMS AN N-DIMENSIONAL LINEAR INTERPOLATION DTIO0O70
C DTi00080
C DTIO0090
C INPUT DTIO0O00
C DTIOOii0
C NDIM - THE NUMBER OF DIMENSIONS. (- DONT RECALCUALTE WEIGHTS) DTIOOi2O
C XI - THE POINT IN THE HYPERSPACE AT WHICH THE INTERPOLATED DTluuf30
C VALUE IS DESIRED, XI MUST BE A VECTOR OF ATLEAST NDIM DTIO0140
C IN LENGTH. DTI00150
C XVAL - THE COORDINATE VALUES AT THE CORNERS OF THE HYPERCUBE, DTIO0160
C THE VECTOR MUST BE SET UP LIKE A TWO-DIMENSIONAL ARRAY DTIOOi7O
C (2 X NDIM), WHERE THE FIRST SUBSCRIPT REFERS TO THE DTIOOSO
C HYPERCUBE COORDINATES IN THE SECOND SUBSCRIPTS DTIO0190
C DIRECTION. UTI00200
C VAL - THE FUNCTIONAL VALUES AT THE CORNERS OF THE HYPERCUBE DTIO02iO
C SURROUNDING XI. THIS VECTOR MUST BE FILLED EQUIVALENT DTIO0220
C TO AN NDIM ARRAY WITH EACH DIMENSION AS 2. THE SIZE DT100230
C OF VAL SHOULD BE ATLEAST 2**NDIM. DT106240
C VMIN - A MINIMUM VALUE OF VAL FOR WHICH THE INTERPOLATION DTIO0250
C WILL USE A CORNER VALUE. DT100260
C WORK - A WORK VECTOR OF ATLEAST NDIM*2. USE TO STORE COOR- DTIO027O
C DINATE WEIGHTS. DTIO0280
CDTIO0290
C DTI00300
C OUTPUT DTIO0310
C DT100320
C RETURNS INTERPOLATED VALUE OF VAL AT XI DTI00330
C DTIO0340
C CALLED BY MOMENT DTIO0350
C DT100360
C ********************************DTI100370

DIMENSION XI(4),XVAL(8),VAL(16),WOR K() DTI00380
C DTI00390
C SET UP THE COORDINATE WEIGHTS DTI00400
C DTIO0410

NDI=IABS(NDIM) DTI00420
IF(NDIM .LT. 0) GO TO I DTIO0430
DO 100 I=I,NDI DTI00440
12=1*2 DTI00450
11=12-1 DTIO0460
WORK(12)=(XI(I)-XVAL(I))/(XVAL(12)-XVAL(I)) DTIO047O
WORK( II )=I - WORK( 12) DTI00480

100 CONTINUE DTIO0490
C DTIO0500
C INTERPOLATE - USE BINARY COUNTER FOR COORDINATE LOCATION DT100510
C DTI00520
i DTERPI-0. DTI 00530

SUM=0. DTI 00540
ND=2**NDI DTIO0550
DO 201 I-I,ND DTIO0560
IF(VAL(I) .LT. VMIN) GO TO 201 DTI00570
L-I-i DTIO0580
WEIGHTaI. DT100590
DO 200 J-1,NDI DTIO0600
N=MOD(L,2) + J*2 - I DT100610
WEIGHT-WEIGHT*WORK(N) DTI00620
L=L/2 DTIO0630

200 CONTINUE DTIO0640
SUM=SUM + WEIGHT DTIO0650
DTERPI=DTERPI + WEIGHT*VAL(I) DTIO0660

201 CONTINUE DTIO0670
IF(SUM .EQ. 0.) GO TO 202 DT100680
DTERPIwDTERPI/SUM DTI00690
RETURN DTIOO700
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c DTIO07I 0
202 STOP DT1 00720

END~ DT1 00730
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SUBROUTINE DTERPSII,X,VAL,N2) DTSOO00
DIMENSION X(81,4,3),VAL(16),II(4) DTS00020

C DTS0040(

C DTS00050
C PURPOSE DTS00060
C DTS0070
C TO SET UP A ONE DIMENSIONAL ARRAY OF THE VALUES CORRESPONDING DTSO00SO
C TO THE CORNERS OF THE CUBE WITHIN A TABULATED ARRAY WITH DTS00090
C LOWEST CORNER INDICES GIVEN DTSOOI0
C DTSOoi10
C INPUT DTS0120
C DTS0130
C II SINGLY DIMENSIONED ARRAY CONTAINING THE INDICES OF THE DTSOOI40
C LOWEST CORNER OF THE CUBE DTSOOi5O
C X A TRIPLY DIMENSIONED ARRAY CONTAINING THE TABULATED DTSOOI60
C VALUES TO BE SET UP. THE FIRST INDEX IS THE COLLAPSED DTSO0I70
C INDEX FOR THE FIRST TWO INDICES OF A FOUR-DIMENSIONAL DTSO0180
C ARRAY DTSOOi90
C NZ THE RANGE OF THE FIRST INDEX OF THE FOUR-DIMENSIONAL DTS00200
C ARRAY TS00210
C DTS00220
c DTS0230
C OUTPUT DTS00240
C DTSO0250
C VAL SINGLY DIMENSIONED ARRAY CONTAINING THE VALUES OF X DTS00260
C FOR THE 16 CORNER POINTS OF THE CUBE DTSO0270
C
C CALLED BY MOMENT DTSO0290
C DTSO0300

******************************************************************** DTSO03I0
M=O DTS00320
DO 104 L=1,2 DTS00330
LX=L + 11(4) - I DTSO0340
DO 103 K=i,2 DTSO0350
KX=K + 11(3) - I DTS00360
DO 102 JI=1,2 DTS00370
JIX=(JI + 11(2) - 2)*NZ DTS00380
DO 101 IJ=I,2 DTS00390
IJX=JIX + IJ + 11(l) -1 DTS00400
M=M+1 DTSO0410
VALCM)=X(IJX,KX,LX) DTS00420

101 CONTINUE DTSO0430
102 CONTINUE DTS00440
103 CONTINUE DTS00450
104 CONTINUE DTS00460

RETURN DTSO&470
END DTSO0460
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SUBROUTINE DUSTCL(NEWATM,NATMOS,ZTMP,TMPMES,ZWND,WNDMES,PHI, DUSO00O0
1 THWND,NEWSRC,CHWT,NCHRG,DETDEP,NSOIL°DSOD, DUSO0020
2 LOSTRNTRHCOR,RECCOR,EDGE OBSCORSPCHT,NEWTIM DUSO0030
3 TIME,TRNLOS,CNTRD,HEIGHT .ENWTH,SPCTH,NCPTS,tPTS,NERR, DUSO0040
4 NCHS,SRCBAS,SIDEI SIDE2,6HDT) DUSO0050
LOGICAL NEWATM,NEWSRC,LOSTRN,EDGENEWTIM,HORIZ,ERR DUSO0060
LOGILAL SWITCH,CHANGE,DHDT DUSO0070
DIMENSION ZTMP(2),TMPMES(2),ZWND(2) WHDMES(2),TRNCOR(3) DUSO0008

i ,RECCOR(3),CPTS(2,6) ORIG(2),TRNFRM(2 2),TRN(3),REC(3) DUSO0090
2 CNTR6(2) OBSCOR(2),DIR(2) DUSO0100
3 ,SRCBAS(2),SIDE1(2),SIDE2(2),TEMP(2),NCHS(2) DUSO01 10
REAL KZ,KX DUSO0120
COMMON /GEOM/COSTH2,SINTH,SIHTH2,VISEXT,RTPI..SCRN(2) DUSO0130
COMMON /MODE/ HORIZ DUS00140
COMMON /WHDPRM/ DXZO,DYXO DZO,UOUM,DN,ZINV DUSOOi50
COMMON /CLOCK/ FTIME,TWIN6  DUSO0160
COMMON/MOS/DIFF(2,200),NCHTOTPRSEP(200),NTOT,NARY,ITOT, DUSO017O

+ COOR(2,200) TSTAG(200),DMMY(401) DUSO018O
COMMON /ARRAY/OVRLAP,AREA,PERIMPRJARYCENDIF DUSO0190
COMMON /IOUHIT/IOIN, IOOUT, IPHFUN,LOUNIT,NDIRTUHCLIMT,KSTOR,NPLOTUDUSO0200
COMMONCARB/RCARB1,RCARB2 DUSO0210
COMMON/ACL/CWINDS,CWINDC,CWINDW DUSO0220
COMMON/TRAN/VTR,KZ,KXTTR,XTR,ZTR,QPUFF(3),SWITCH,CHANGE DUS00230
COMMON /CONST/PI,PI2,PIRADTWOPI,TORRMB,CDEGK DUS00240
DATA ONEM/-1./ DUSO0250

C ****~******.*********************** DUS00260
C DUSO0270
C DUS00280
C PURPOSE DUS0O0290
C DUS00300
C DUSTCL CALCULATES DUST CLOUD DIMENSIONS AND TRANSMITTANCES DUSO0310
C THROUGH DUST CLOUDS FOR GIVEN METEOROLOGICAL DATA, SOIL TYPE, DUS00320
C EXPLOSIVE CHARACTERISTICS, AND WAVELENGTH. DUSO0330
c DUS00340
C SEE COMMENTS IN DRTRAN FOR DETAILS. DUS00350
C DUSO0360
C SUBROUTINES CALLED DUSO0370
C OUS00380
C ATMCAL ACCEPTS METEOROLOGICAL DATA AS ARGUMENTS AND COMPUTES DUS00390
C NECESSARY PARAMETERS IN COMMON /WNDPRM/, /EKWIND/ DUSO0400
C /EKTEMP, /STARS/ DUSO0410
C DUSO0420
C SOURCE ACCEPTS SOIL, CHARGE, AND WAVELENGTH SPECIFICATIONS DUSO0430
C AS INPUT AND COMPUTES NECESSARY PARAMETERS AND INITIAL DUS00440
C VALUES IN COMMON /PRTINF/ , /BUOYCL/ AND /CARO/ DUSO0450
C DUSO0460
C SETUP ACCEPTS THE USER DEFINED COORDINATES OF THE CHARGES DUSOO4?O
C AND CONVERTS THEM TO THE INTERNAL (LOCAL) CORRDINATE DUS00480
C SYSTEM. ALSO COMPUTES THE AREA AND PERIMETER OF THE DUSO0490
C SOUNDING PARALLELOGRAM AND OVERLAP DISTANCE OF THE DUSO0500
C CHARGES AND RETURNS THEM IN COMMON /ARRAY/ AND DUS00510
C /SEPRTN/. DUSO0520
C DUS00530
C RISE GIVEN CLOUD DIMENSIONS DURING BUOYANT RISE DEVELOPMENT DUS00540
C OF CLOUD, RISE CALCULATES THE DIMENSIONS AT A LATER DUSO0550
C TIME DUS00560
C DUSO057O
C CLDIM DETERMINES THE OUTPUT VARIABLES DESCRIBING THE CLOUD DUSO0580
C DIMENSIONS. DUS00590
C DUS00600
C TRNCAL CONTROLING ROUTINE FO THE CALCULATION OF TRANMITTANCES.DUSO0610
C DUS00620
C $*..**$****.*.*.*.***..$...$.e**.e.*......*.*....*..*...*.....*.**. DUS00630

IF(LOSTRH.OR.EDGE)GO TO 101 DUSO0640
HERR-4 DUS00650
GO TO 999 DUS00660

101 IF(.NOT.NEWATM) GO TO 200 DUSO067O
THETAX-THWND*PIRAD DUS00680
CALL ATHCAL(HATMOS,ZTMP,TMPMES,ZWND,NNDMES,PHI,THETAR,DHDT,ERR) DUS0690

99999 IF(.NOT.ERR)GO TO 155 DUSO700
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HERR-? DUSO07I 0
GO TO 999 DUS00?20

155 CONTINUE DUSO0730
C DUS00740
C COMPUTE THE ROTATION TRANSFORMATION MATRIX TO CONVERT USER DUSO0750
C DEFINED COORDINATES INTO LOCAL COORDINATES WITH X AXIS IN DUSO0760
C THE WIND DIRECTION. DUS00770
C DUS00780

THETAX-THWND*PIRAD DUS00790
TRNFRM( it )COS( THETAX) DUSOO800
TRNFRM(2,2)=TRNFRN( 1,1) DUSO081 0
TRNFRM( 1 ,2) SIN(THETAX) DUS00820
TRNFRM< 2, 1 )--TRNFRN( 1,2) DUSOOS30

200 CONTINUE DUS00840
IF(.NOT.NEWSRC) GO TO 300 DUSOOS5O
TWINDI .E5 DUS00860
TTR=i .E5 DUSO0870
TPRES=O. DUS00880
DEL=. 001 DUS00890
DO 250 1=1,2 DUS00900
IF(HARY.GT. 1 )SRCBAS( I )-COOR< I,1) DUSO09O 0
ORIG< I )uSRCOAS( I) DUSO0920

250 CONTINUE DUSO0930
CALL SOURCE(CHWT,NCHRG, DETDEP, NSOIL,DSOD) DUS00940
CALL SETUP(NCHS,SRCBASSIDEI,SIDE2,TRNFRN) DUSO0950

300 CONTINUE DUSO0960
IF(.NOT.LOSTRN) GO TO 400 DUSO097O

C DUSOOSBO
C CONVERT TRHCOR AND RECCOR TO LOCAL COORDINATES WITH ORIGIN AT DUS 0990
C SRCBAS AND X AXIS IN WIND DIRECTION. DUS01000
C DUS01OO0

TRN(3 )=TRNCOR( 3) DUSO1020
REC( 3 )=RECCOR( 3) DUSOI 030
DO 320 1=1,2 DUSO1040
TRN( I )=0. DUS01 050
REC( I )=0. DUS01 060
DO 310 J-i,2 DUSOi070
TRN I )-TRN( I ) TRNFRM( I, J)* (TRHCOR( J)-ORIG(J)) DUS01 080
REC( I )=REC( I )+TRNFRM( I, J)*(RECCOR( J)-ORIG( J)) DUS01 090

310 CONTINUE DUS011 00
320 CONTINUE DUSB011i0
400 CONTINUE DUS01120

IF<.NOT.EDGE) GO TO 500 DUS01130
C DUSO 140
C COMPUTE A UNIT VECTOR IN THE DIRECTION OF THE OBSERVERS LINE DUS01150
C OF SIGHT AND A UNIT VECTOR PERPENDICULAR TO THE LINE OF SIGHT DUSOI16O
C DUSoi170

CALL VSUM<ORIG,OBSCOR,OHEM,DIR) DUSOt180
CALL UNIT(DIR,DIR,RANGE) DUSO1190
COSTH-0, DUS01200
SINTH=0. DUS0121 0
00 410 J"i,2 DUS01220
COSTH-COSTH+TRNFRN( I, J )*DIR( J) DUS01230
SIHTH=SINTH+TRNFRM(2, J)*DIR( J) DUS01240

410 CONTINUE DUS01250
S INTH2-SINTN*S INTH DUS01260
COSTH2mCOSTH**2 DUS 01270
SCRN( )-SINTH DUS01280
SCRN( 2 )=-COSTH DUS01290

C DUSO1300
C COMPUTE THE PROJECTION OF EACH DIFFERENCE VECTOR DIFF ONTO THE DUS01310
C VECTOR PERPENDICULAR TO THE LINE OF SIGHT,(DIFF(1,J),DIFF(2,J)) DUS01320
C IS THE VECTOR FROM THE REFERENCE CHARGE TO THE JTN CHARGE DUS01330
C LOCATION IN THE INTERNAL COORDINATE SYSTEM. DUS01340
C DUSOI350

PARYI-O. 0 DUS01360
PARY2-0.O DUSO1370
DO 420 J-1,NCHTOT DUS01380
DO 415 1-1 2 DUS01390
TEMP( I )DIF( I, J) DUS01400
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405 CONTINUE 0U901400
PRbEP( J)=DOTPRD(T , BORN) DUS01420
X=PRSEPC J) DUSOI1430
IF(X.LT.0,0)GO TO 416 DUSOI440
IFX.GT.PARY1 )PARYI=X DUSQ1450
GO TO 420 DUS01460

416 IF(X.LT.PARY2)PARY2=X DUSOI470
420 CONTINUE DUSOI4SO

PRJARY-( PARVi -PARY2 n'2. DUSOI490
CENDIF-( PARVI.PARY2 )/2. DUS01500

500 CONTINUE DUS0I1510
IF(NARY.E01 3>GO TO 600 DUJS01520
IF(NEWTIM) CALL RISE<TPRES,TIb1E,DEL) DUS01530

600 IFC.NOT.EDGE) GO TO 650 DUS01540
FTIME=TIMt DUSOi550
CALL CLDIM(CNTRD,NEIGNT,CEWT,SPCT,SPCATHNCPTS,CPTS,ERR) DUS01560
IFC.NOT.ERR)GO TO 650 DUS01570
NERR=6 DUSOiSO
GO TO 999 DUSOI596

650 CONTINUE DUS0I 600
IF( .NOT.LOSTRN>CO TO 999 DUS0161 0

c DUS0I620
CALL TRNCAL( TRN,REC,TINE,TRNLOS) DU601630

999 RETURN DUS01 640
END DUS01650
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FUNCTION £RF(X) ERFOG 120
C CALCULATES THE ERROR FUNCTION ERFODOI 0

C ERFOOO2O
C INPUT ERFO0(030
c ERF00040
c x VALUE AT WHICH ERROR FUNCTION IS DESIRED ERFOQO05
c ERFOOO6O
C FUNCTIONS AND SUBROUTINES NEEDED ERFOOO70
c ERFOODGO
C NONE ERFOOO0

C ERFOOi 00

DIMEN4SION P(3,5),0(3,5) ERFOu13O
DATA RPI/.5641896/ ERFOO140
DATA P/2.138533E+01,?.373888E400,-4.257996E-02, ERFOO15O

+ 1 .722276E+00,6..86501SE*00,-1 .960690E-0I, ERFOO160
+ 3.166529E-0l,3.031799E400 ,-5.16923E-02, ERFOO17O
+ 0. ,5.631696E-01,0. ERF'00180
+ 0. ,318779E-05,0. /ERFOO190
DATA O/L,895226E+01,7373961E00.1.509421E-01, ERFOO200

+ 7.843746E+00,I1.51849iE+01,9.214524E-01, ERFOO21O
+ 1 . OOOOOE+00, I.279553E~01 .1 OOOODOE+00, ERFOO220
+ 0. ,5.354217E400O.0. ERFOO230
+ 0. ,I.000000E+00,0. ERFOO240
MX-ABS( 1<) ERF 00250
ERFC=0.0 ERFOO260
IF(AX.GT.i.0) GO TO 300 ERFOO27O
X2=AX*AX ERFOO2S0
1-2 ERF 00290
IF(AX.LT,0.5) I-1 ERFOO300
IF(iX.CT.4.> 1=3 ERF0031Q0
IF(I-2) 10,20,30 ERF 00320

10 N=3 ERFOO330
Z=X2 ERFOO340
GO TO 40 ERF 00350

20 N=5 ERF60360
Z=AX ERF0O37'0
GO TO 40 ERF 00380

30 N=3 ERF0O390
2=1 ./X2 ERF00400

40 SP=P(I,N) ERFOO4I 0
SO-OC I, N) ERF00420
Hi =N-1 ERFOO430
DO 50 K=I,NI ERFOO440
J=N-K ERFOO450
SP=SP*Z+P( I, J> ERF 00460

50 SO=So*Z+0(I,J) ERFOO470
IFCI-2) 60,70,80 ERF 00480

60 ERFC1 . 0-X*SP/SQ ERF 00490
ERF=I .-ERFC ERFOO500
RETURN ERFOOSI10

70 ERFC=EXP( -X2 )sSP/SQ ERFOO52O
GO TO 300 ERF 00530

80 ERFC=EXP( -X2 )/AXs( RPI+SP/( SQ*X2)) ERF 00540
300 IFCX.LT.0.0) ERFC=2.0-ERFC ERFOO550

ERF=1 .-ERFC ERF 00560
RETURN ERF 00570
END ERFOO580
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SUBROUTINE FIT(X,F,A,B,C) FITO0|90
C FIT00010
C QUADRATIC FIT TO THREE POINTS USING NEWTON'S FUNDAMENTAL FORMULA FIT00020
C FITO0030
C INPUTS FIT00040
C FITO0050
C x - 3 VALUES OF THE INDEPENDENT VARIIABLE FITO0060
C FITO00O7
C F - 3 FUNCTION VALUES CORRESPONDIING TO THE X VALUES FITO0080
C FIT00090
C OUTPUTS FITO01 00
C FITO0l10
C A - COEFFICIENT OF THE X**2 TERM FITOOi20
C FIT00130
C B - COEFFICIENT OF THE 9 TERM FITO6040
C FITOOI50
C C - CONSTANT TERM FIT00160
C FITOOI70

FIT0080S
DIMENSION X(3),F(3) FITO0200
H2X(2)-X(1) FITO0210
DFI=(F(2)-F(1))/H FIT00220
DF2=(F(3 -2.*F(2)+F t ))<2.,*H**2) FITO0230
A=DF2 FITO0240
B=DF1-DF2*((2)+X i)) FIT00250
C=F( I )+X( I )*<X(2 )*DF2-DFi ) FIT00260
RETURN FIT00270
END FITO0280
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FUNCTION FUNCT(XZ) FUCO0010
LOGICAL HORIZSKIP FUCO0020
COMMON /CLOCK/ TIMETWIND FUCO0030
COMMOH/MODE/HORIZ FUCO0040
COMMON/SKIPIT/SKIP FUC00050

C *** ** ** * *.* ** FUC00060
C FUC00070
c FUC00090
C PURPOSE FUCO0090
c FUCOOi00
C TO SUPPLY A TRANSMITTANCE FUNCTION FOR THE CONTOUR TRACING FUCOOlIO
C ROUTINE IN ORDER TO DETERMINE THE CLOUD EDGE. FUCO012Q
C FUCOO30
C INPUT FUCO0140
C FUCOOt5
C X THE HORIZONTAL COORDINATE IN METERS FUCOO60
C 2 THE VERTICAL COORDINATE IN METERS FUCOO7O
C FUCOOISO
C OUTPUT FUCOOiO
C FUCO0200
C RETURNS THE LOG OF THE OPTICALLY WEIGHTED CL VALUE (AT FUCO0210
C VISIBLE WAVELENGTHS) FOR THE LINE OF SIGHT SPECIFIED BY X,Z FUCO0220
C FUCO0230
C FUNCTIONS CALLED FUCO0240
C FUC00250
C CWIND FUCO0260
C FUC00270
C CALLED BY GFUN, CLIMB, GRAD2 FUCO0290
C FUCO0290
C * * * * * * * * * FUCO0300

HORI2=.TRUE. FUCO0310
SKIP=.TRUE. FUCO0320
Y=0. FUCO0330
EXTI=0.0 FUCO0340
EXT2=O.0 FUC00350
IF(Z.LE.O,)GO TO 100 FUCO0360
EXTi=CWIND(XY,Z,TIME) FUCO03?0
IF(TIME.LE.TWINO)GO TO 10 FUCO0380
EXT2=CSPHER(X,Y,Z,TIME) FUCO0390

10 EXT=EXTI+EXT2 FUCO0400
IF(EXT.LE.I.E-30)GO TO 100 FUCO0410
FUNCT=ALOG(EXT) FUCO0420
GO TO 999 FUCO0430

100 FUNCT=-30, FUC00440
999 CONTINUE FUC00450

RETURN FUC00460
END FUC00470
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SUBROUTINE GAMMA(XX,GX, IER) GAMOO310
C GAMO00 0
C SUBROUTINE GAMMA GAMO0020
C GAMO0030
C PURPOSE GAMO0040
C COMPUTES THE GAMMA FUNCTION FOR A GIVEN ARGUMENT GAMO0050
C GAMO0060
C USAGE GAM00070
C CALL GAMMA(XX,GX,IER) GAMO0080
C GAMO0090
C DESCRIPTION OF PARAMETERS GAMO0100
C XX -THE ARGUMENT FOR THE GAMMA FUNCTION GAMO0110
C GX -THE RESULTANT GAMMA FUNCTION GAMOO2Q
C IER -THE RESULTANT ERROR CODE WHERE GAMOoi3o
C IER=O NO ERROR QAMO0140
C IER=i XX IS WITHIN .000001 OF BEING A NEGATIVE INTEGER GAMQOO
C IER-2 XX GT 57, OVERFLOW, GX SET TO i.E32 QAMO016Q
C GAMOOt7O
C COMMENTS GAMOOIso
C NONE GAMO0i90
C GAM00200
C SUBROUTINES AND FUNCTIONS GAMO0210
C NONE GAM00220
c GAMO0230
c METHOD GAM00240
C THE RECURSION RLATION AND POLYNOMIAL APPROXIMATION GAMO0250
C BY C. HASTINGS,JR. ,APPROXIMPTIONS FOR DIGITAL COMPUTERS', GAMO0260
C PRINCETON UNIVERSITY PRESS, 1955 GAMO0270
C GAMO0280
G... .. .. .... .... ...... .. .... .. .. .. .... .... .. .. ...... ... ... .. .. .... .. .. GAM O0 29 0
C GAM00300

IF<XX-57.) 6,6,4 CAMO0320
4 IER=2 GAMO0330

GX=1.E32 GAMO0340
RETURN GAMO0350

6 X=XX GAMO0360
ERR=I.OE-6 GAM003?O
IER=0 GAM00380
GX=i.0 GAMO0390
IF(X-2.0) 50,50,15 GAMO0400

10 IF(X-2.0) 110,110,15 GAMO0410
15 X=X-1.0 GAMO0420

GX=GX*X GAMO0430
GO TO tO GAM00440

50 IF(X-1.0) 60,120,110 GAMO0450
C GAMO0460
C SEE IF X IS NEAR NEGATIVE INTEGER OR ZERO GAMO047O
C GAM00480

60 IFeX-ERR) 62,62,80 GAMO0490
62 Y=FLOAT(INT(X) )-X GAM00500

IF(ABS(Y)-ERR) 130,130,70 CAMO0510
C GAMO0520
C X NOT NEAR A NEGATIVE INTEGER OR ZERO GAMO0530
C GAMO0540

70 IF< X-1.O)80,0,1I0 GAMO0550
80 GX=GX/X GAMOO560

X=X+1.0 GAMOO570
GO TO 70 GAMO0580

110 Y=X-i.O GAM00590
GY=1,0+Y*(-0,57710i?+Y(0.9858540+Y*(-0.e764218+Y*(0.8328212+ GAMO0600
iY*(-0.5684729+Y*(0.2548205+Y*(-0.05149930)))j))) GAM00610
GX=GX*GY GA1O0620

120 RETURN GAMO0630
130 IERzt GAM00640

RETURN GAMO0650
END CAMO0660
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FUNCTION GFUN(S) GFU001
C GFU00020
C GFUN IS THE RESTRICTION OF THE TWO DIMENSIONAL FUNCTION, F, TO GFU00030
C A LINE. I.E. FORM G(S)-F(X,Y), WHERE (X,Y)SBASES*DIR. GFU00040c GFU00050

EXTERNAL FUNCT GFU 00060
DIMENSION P(2) GFU00070
COMMON/LINE/SASE<2),DIR<2),D>FDS/SPECS/IRES,DELTA, THETAN,CON GFU00080
CALL VSUMWBASE,DIR,S,P) GFU00090
GFUN-FUNCT(P( I),P(2)) GFU0O1 00
RETURN GFU0OI110
END GFU00120
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SUBROUTINE GRAD2(PT,FUNCT,RES,GRAD,SLOPE) GRAO0240
C GRAOOOI
C THIS SUBROUTINE CALCULATES THE UNIT GRADIENT VECTOR GRA00020
C OF A FUNCTION AT THE GIVEN POINT USING THE FORMULA GRAO0030
C PARTIAL DF/DX = (F(X+R,Y)-F(X Y))/R WHERE R IS GRAO0040
C SMALL, SIMILARLY FOR PARTIAL 6F/DY. IT THEN GRAO0050
C NORMALIZES THE RESULTANT VECTOR FOR THE UNIT GRADIENT GRAO0060
C AND FINDS THE SLOPE,WHICH IS THE MAGNITUDE OF GRAO0070
C OF THE REGULAR GRADIENT. GRAO0080
C GRAO0090
C ARGUMENTS PASSED GRAO 0O0
C PT-THE POINT AT WHICH THE UNIT GRADIENT IS FOUND. GRAO01IO
C FUNCT-THE FUNCTIOH(X,Y) GRAGOI20
C RES-R GRAO0130
C GRAD-THE UNIT GRADIENT GRADOl40
C SLOPE-SLOPE AT PT GRAOOIso
C GRAOO66
C OTHER VARIABLES GRAOO1?O
C CO0,CIO,C0i-THE FUNCTION AT THE POINTS F(XY),F(+RY, GRAO0I80
C AND F(X,YtR) RESPECTIVELY. GRAOO190
C GRAO0200
C SUBROUTINES CALLED GRAO0210
C UNIT-HORMALIZES A VECTOR AND FINDS ITS MAGNITUDE. GRAOO220
C GRAO0230

DIMENSION PT(2),GRAD(2) GRAO0250
COOCFUNCT(PT( 1 ),PT(2)) GRAO0260
C10=FUHCT(PT( I )+RES,PT(2)) GRAO02?0
C01=FUNCT(PT(1 ),PT(2)+RES) GRAO0280
GRAD( 1 )=(Ct O-C00)/RES GRA00290
GRAD(2)=(C 0l-C00 )/RES GRA00300
CALL UNIT(GRAD,GRAD,SLOPE) GRAO0310
RETURN GRAO0320
END GRAO0330
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SUBROUTINE GRAND(U,TR,XHORM,TIME,TIVEH,vDIR,VALUE) GRD00320
C GRD0001 0
C ROUTINE TO EVALUTE THE INTEGRAND FOR THE TRAPEZOIDAL INTEGRATION GRD00020
C FOR FINDING THE OPTICALLY WEIGHTED CONCENTRATION ALONG THE LINE OF GRD00030
C SIGHT WHERE THE DUST IS GENERATED BY A VEHICLE. GRD00040
C GRD00050
C INPUTS GRD00060
C GRD00070
C U - A UNIT VECTOR ALONG THE LINE OF SIGHT GRO00080
C GRD00090
C TR - THE COORDINATES OF THE TRANSMITTER IN THE LOCAL COORDINATEGRDOOi0o
C SYSTEM GRD00110
C GRD0120
C XNORM - DISTANCE BETWEEN THE TRANSMITTER AND RECEIVER GRD00130
C GRD00140
C TIME - PRESENT TIME AT WHICH A TRANSMITTANCE IS WANTED GRDO0150
C GRD00160
C TIVEN- TIME THAT THE VEHICLE HAS TRAVELED GRD00170
C GRD0000
C VDIR - VECTOR CONTAINING DESCRIBING THE VEHICLE DIRECTION AND GRD00190
C SPEED GRO00200C GRDOO2t 0C OUPUT ORD0220

C GRD00230
C VALUE - VALUE OF THE INTEGRAND GRD00240
C GRD00250
C FUNCTIONS AND SUBROUTINES NEEDED GRD00260
C GRD00270
C CONLEN - TO FIND THE LENGTH OF THE INTERSECTION OF THE LINE OF GRO0280
C SIGHT AND THE TILTED CYLINDER GRD00290
C GRD00300

DIMENSION U(3),TR(3),VDIR(2), VP(2) GRD00330
COMMON/MO5/DMMMY( 604), DMM( 600), GRD 00340

+ ICOUNT,TIMES(25),XCO(3,25), XC1(3, 25),RT(3,25), GRD00350
+ RB(3,25) Z2(3,25) GRD00360
COMMON /IOUNIT/XOIN, IOOUT,IPHFUNLOUNIT,NDIRTUNCLIMT,KSTOR,NPLOTUGRD00370
COMMON/VL/VLOAD GRD00380
COMMON /CONST/PI,P12,PIRAD,TUOPI,TORRMB,CDEGK GRD003S0

C GRD00400
C FIND THE VEHICLE POSITION AT TIME TIVEH GRO0410
C GRD00420

VP( 1 )=TIVEH*VDIR( I) CRD00430
VP( 2 )=TIVEH*VDIR( 2) GRD00440
TOF-TIME-TIVEH GRD00450
DO 10 I1-,ICOUNT GRD00460
IHD=I GRD00470
IF(TOF.LT.TIMES(I))GO TO 20 GRD00480

t0 CONTINUE GRD00490
C R000500
C IF TOF (TIME OF FLIGHT) IS GREATER THAN TABULATED VALUES IT IS ERD00510
C ASSUMED THE THE CLOUD HAS DISSIPATED GRD00520
C XC=XI*Z+XO IS THE LINE THRIUGH THE CENTER OF THE CYLINDER GRD00530
C GRD00540

GO TO 50 GR00550
20 XO-TOF*(XCO<1,IHD)*TOF XCO(2,IND))+XCO(3,IND) GRD00560

X ITOF*(XCI(t,IHD)*TOF+XCI(2 IND))+XCI(3, IND) GRD00570
RADuTOF*( RT( I, IHD )*TOFRT( 2, iHO ))RT( 3, IND) GRDO0580
HTTOP=TOF*(Z2( I, IND)*TOF Z2(2, IND))+Z2(3, IND) GRD00590
HTBOT-0. 0 GRD00600
RTOP-RAD GR00610
RBOT-RAD GRD00620
XCEN=VP( I )+(Xf*HTTOP+XO) GRD00630
YCEN-VP(2) GRD00640
XBVP( i )+(XI*HTBOT+XO) GRD00650
YB-VP(2) GRD00660
IF(U(3).LT.1.E-06)GO TO 30 GRD00670

C GRD00680
C COMPUTE INTERSECTION LENGTH FOR NON HORIZONTAL LINES OF SIGHT GRD00690
C GR00700
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CALL CONLEN(U,TR, TTOP,HTBOT,XCEN,YCEN,RTOP,RBOT,X8,Y6B.XHORM,PLEN)GRD007i 0
GO TO 40 GRD00720

C GRD60730
C DETERMINE LENGTH OF INTERSECTION FOR A HORIZONTAL LINE OF SIGHT GRDOO740
C GRD00750

30 IF(HTTOP.LT.TR<3))GO TO 35 GRD 00760
A=i( )**2+U( 2 **2 GRD00770
B-U1JI *( TR( 1)-XCEN )+U( 2 >*<TR< 2 -YCEN) GRDO 0780
C- TR( I>-XCEN )**2,( TR 2 )-YCEN )**2-RAD**2 GRC'00790
X-S**2 -A*C GRD003OO
IF(X.LT.O.O)GO TO 35 GRL00O 0o
Pt = -B.SQRT( X ))/A GRD00820
P2w- -B-SQr<T(X ))iA GRE 00830
IF(PI.GT.XNORM.AND.P2.GT.XNORM)GO TO 35 GRD00840
IF(P2.LT.00.AND.Pi .LT.0.0)GQ TO 35 GRD00650
PLEN-AMI~iN(PIXNORM)-AMAXi(P2,0,0) GRED0a60
GO TO 40 GRD00870

35 PLEN=0.0 GRD00880
40 VOL=PI*HTTOP*( RAD**2 ) GRD00890

VALUE=VLOAD*PLEN/YOL GRD009 00
GO TO 99 GRDOO9i u

50 VALUE=0.0 GRD 00920
999 RETURN GRD00930

END GRD00940
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SUBROUTINE GREEN(Z,Z1,T,ALPHA,TO,IER) GREO00O0
C l~k , '€ ~ I , k GRE00020C GREO0030
C GREO0040

C PURPOSE ERE00050
C GREO0060
C TO COMPUTE THE GENERALIZED GREENS FUNCTION GREOOO?OC GRI0O08OC USES GREENI GR00090

C GREDO 100
C SEE GREENI FOR ARGUMENT LIST GREGOtto

GREO0120
C GREO0130

C GRE00I 40
REAL Nl GREOOI5O

COMMON /WNDPRM/DXZO,DYXO,DZO,UO,M,N,ZINV GREO0160C GREO01?O

IF(N .EQ. 1.) GO TO 2 GREO 180
X2=2.-N GREOIOf
AT=ALPHA*T GRE00200
TO=O. GREO02I 0
IF(AT .GE. 21) RETURN GREO0220
CALL GREENi((Z+AT)**X2,ZI**X2,y2*X2*T,(N-i.)/X2,TI,IER) GREO0230
T1=TI*X2*Z1**( 1.-N) GRE00240
U=1. GRE00250
T2=0. GREO0260
IF(ABS(ALPHA) .LT. 1.E-4) GO TO I GREO02?0
ZMZtZ-1 +AT GRE0 0280
X2-N+1. GREO02 90
AN 1 IALPHA*X2 GRE 00300
ZMZN=Z1**X2 - (Zt-AT).sX2 GREO0310
ARG-( -AN tZNZ*ZMZ )/( 4, *ZMZH) GRE00320
IF(ARG .LT. -70.) GO TO 3 GREO0330
T2=SQRTAN1f/C4.*3. 14f5926*ZMZN))*ERtP<RG) GRE 00340

3 IF<T.LT.l.E-30 .AND. T2.LT.1.E-30) RETURN GREO0350
C GREO0360
C CALCULATION OF MIXING RATIO, U, BY Nti ANALOGY GREO037O
C GREO038O

CALL GREENI<Z+AT,ZI,T,0.,TtU, IER) GREO0390
X2-2. GRE00400
ANt aALPHA*X2 GREO0410
ZMZN=Z1**X2 - CZ1-AT)**X2 GRE 00420
T2U=O. GREO0430
ARGC- -AN i *ZMZ*ZMZ )/( 4. *ZMZN) GRE00440
IF(ARG .LT. -70.) GO TO 4 GREO0450
T2UzSQRT(AN1/(4,*3.1415926*ZMZN))*EXP<ARG) GRE00460

4 IF(TIU.LT.t.E-30 .AND. T2U.LT.l.E-30> GO TO I GRE00470
CALL GREENI(Z,Z1,T,ALPHA,G,IER) GRE00480
UC G-T2U )/( TIU-T2U) GREO0490

I IFCU .LT. 0.) U-0. GREO0500
IF(U GT. 1.) U=I. GREDO050

c GRE00520
C COMBINE LIMITING SOLUTIONS WITH DETERMINED MIXING RATIO GREO0530
C GRE 00540

TO=U*TI + (t.-U)*T2 GREO0550
RETURN GRE00560

2 CALL GREENi(Z.ZI,T,ALPHA,TO,IER) GREO0570
RETURN GRE00580
END GREO0590
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SUBROUTINE GREENI(Z,Z1,T,NU,BI,IER) GRVO0490
C GRV00010
C SUBROUTINE GREENI GRVO0020
C GRVO0030
C PURPOSE GRY00040
C COMPUTE THE I BESSEL FUNCTION FOR A GIVEN ARGUMENT AND ORDER GRV00050
C AND MULTIPLY BY AN APPROPRIATE POWER OF THE ARGUMENT GRVO0060
C AND AN EXPONENTIAL IN ORDER TO CALCULATE THE GREENS GRVO0070
C FUNCTION FOR THE WIND DIFFUSION EQUATION GRVO0080
C GRV00090
C USAGE GRVOOi0
C CALL GREEHI(Z,Z1,T,NU,BIIER) GRVOOi O
C GRVO012O
C DESCRIPTION OF PARAMETERS GRVOOI30
C Z,ZI,T -THE ARGUMENTS OF THE FUNCTION DESIRED GRVOOI40
C NU -THE ORDER OF THE I BESSEL FUNCTION GRYO0150
C BI -THE RESULTANT BESSEL FUNCTION GRVO0160
C IER -RESULTANT ERROR CODE WHERE GRVO0170
C IER=-I EXPONENTIAL UNDERFLOW (NON-FATAL), BI SET TO 0.0 GRVOOI8O
C IER=0 NO ERROR GRVOO19O
C IER=t NU NEAR NEGATIVE INTEGER GRVO0200
C IER=2 OVERFLOW IN GAMMA GRVO0210
C IER=3 UNDERFLOW, BI .LT. 1.E-32, BI SET TO 0.0 GRVO0220
C IER=4 OVERFLOW, X ,GT, 90 WHERE X ,GT, N GRVO0230
C IER=5 X IS NEGATIVE GRVO0240
C GRVO0250
C REMARKS GRVO0260
C NU IS A REAL NUMBER GRVO027O
C N AND X MUST BE .GE. ZERO GRVO028O
C THIS SUBROUTINE IS A MODIFICATION OF BESI WHICH COMPUTES THE GRVO0290
C I BESSEL FUNCTION FOR INTEGER ORDERS. THE CHANGE REQUIRES GRVO0300
C USE OF THE GAMMA FUNCTION FOR COMPUTING THE FIRST TERM OF THEGRVO0310
C SERIES. THE SUCCESSIVE TERMS ARE CALCULATED WITH THE SAME GRVO0320
C RECURSION FORMULA AND THE ASYMPTOTIC APPROXIMATION IS ALSO GRVO0330
C UNCHANGED. 6ESI IS IN THE IBM SISTEK/360 SCIENTIFIC GRVu0340
C SUBROUTINE PACKAGE. MODIFICATIONS MADE BY D. DVORE, AERODYNEGRVO0350
C RESEARCH INC. JANUARY 15,1979. GRV00360
C GRVO0370
C SUBROUTINES AND FUNCTIONS REQUIRED GRV00380
C GAMMA WHICH COMPUTES THE GAMMA FUNCTION GRVO0390
C GRVO0400
C METHOD GRVO0410
C COMPUTES I BESSEL FUNCTION USING SERIES OR ASYMPTOTIC GRVO0420
C APPROXIMATION DEPENDING ON THE RANGE OF THE ARGUMENT. GRVO0430
C GRVO0440
C CALLED BY MOMENT GRVO0450
C GRVO0460
C ......................................................... GRVO047O
C GRVO0480

REAL NU GRVO0500
X=2 .SRT(Z*Zi)/T GRVO0510

C GRV00520
C CHECK FOR ERRORS IN NU AND X AND EXIT IF ANY ARE PRESENT GRV00530
C GRVO0540

IER=O GRVO0550
B91..0 GRY00560
IF(NU)1 , 15,10 GRV005?0

10 IF(X)160,20,20 GRVO0580
15 IF(X)160 17,20 GRVO0590
1? ARG--(Z+Z! )/T GRVO0600

IF(ARG ,LT. -80.) GO TO 170 GRVO0610
BI-EXP( ARG )/T GRV00620
RETURN GRVO0630

C GRY00640
C DEFINE TOLERANCE GRY00650
C GRVO0660

20 TOL=i E-3 GRVOC67O
C GRY00680
C IF ARGUMENT GT 12 AND GT NU, USE ASYMPTOTIC FORM GRY00690
C GRYO0700
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IF<X-12. )40,40,30 GRVOO7i 0
30 IP'(X-ABS(NU))40,40,110 GRV 00720

C GRV00730
C COMPUTE FIRST TERM OF SERIES AND SET INITIAL VALUE OF THE SUM GRV00740

C QRV00750
40 XX-X/2. GRV00?60

N=1NT NU) GRV 00770
FN=N GRY00780
R-NU-FN GRVOO790
CA~LL GAMMA(1 ,iNU, R, IER) GRV00800
IF<IER .EQ- 0) GO TO 60 GRVOO0t 0

50 81=0.0 GRV00920
RE TURN GRV 00830

60 TERM=1./GR GRY00840
70 81=TERM GRV00850

XX=XX*XX GRV0066
C GRV60870
C COMPUTE TERMS, STOPPING WHEN ABS(TERM) LE ABS(SUM OF TERMS)*TOLERAGRV0088O
c GRV00890

DO 90 K-1,1000 GRY00900
IF( ABS( TERM )-A85( B1*TOL ))95..95,80 GRV0091 0

80 FK-K GRV 00920
FK=Fk*< NU+FK> IaRV0093 0
TERM=TERM*( XX/FK) GRV 00940

90 BI=81+TERM GRY00950
95 AR=-(Z.Zt )/T GRVO00960

IF(ARG .LT. -80.) GO TO 170 GRV00970
81=8 1*( Zl/T )**NLI*EXP<AIRG )/-T CRV00980

c GRY00990
C RETURN B1 AS ANSWER GRVOI 000
C GVii

100 RETURN GRVOI010
C ORVOi 020

C X CT 12 AND> X CT NU, SO USE ASYMPTOTIC APPROXIMATION GRVOI1040
C GRVOI 050

ItO FN=4,*NU*NUI GRV01060
t15 XX=,/(8.*X) GRV01070

TERM-I. GRVOIGGO
8I=1. GRVOI1090
DO 130 K=1,30 GRV0l 100
IF(ABS(TERM')-ABS(8I*TOL)) 140,140,120 GRVOI 110

120 FK=(2*K-1)*i*2 GRV01 120
TERM=TERM*XX*( FK-FN )/FLOAT K5 GRV01 130

130 81-BI+TERM GRV0l 140
C GRYVt150
C SIGNIFICANCE LOST AFTER 30 TERMS, TRY SERIES CRVOlt6O
C GRVO1l170

CO TO 40 GRY~l 180
140 PI-3.141592653 ORVot 190

ARG=X-<Z4ZI ).'T GRV01200
IF(ARG .LT, -80.) GO TO 170 GRVQ12i 0
B1=BI*(Zt/a)**(NU/2. )*EXP(ARG)/SQRT(2,*PZ*X)/T GRV01220
GO TO 100 GRY01230

160 IER=5 GRY01240
CO TO 100 GRV01250

170 81-0.0 GRV01260
GO TO 50 GRV01270
ENO GRV01 280
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SUBROUTINE MOMENT(VGRAV.ZIN,H,TIH,Q,XBAR,SIGW2,SIGP2) NOMcOi0al
REAL MN,NM MOM00020
DIMENSION AL(9.,Z(9), T(9),XB(81,4,3),SW(81,4,3),SP(81,4,3),NM(9> MOMO0030
DIMENSION VAL( 16),XVAL(B),W(8).XI(4),IB(4)NTC(4),II(4),X(9,4) MO0M0040
LOGICAL FIRST MOMOO050
COMMON /WNDPRM/DXZO,DYXO,DZO,UO,M,N,ZINV MOMOO060
COMMON /IOUNIT/IOIN,IOOUTIPHFUN,LOUNIT,NDIRTUNCLIMT,KSTORNPLOTUMOM00070
EQUIVALENCE (Z(1),X(I )),(T(1),X( ,2)),AL(1),X( ,3)) MOMOQO0O
EQUIVALENCE (NM(1),X(1,4)) MOMOO090
DATA FIRST/.TRUE./,IB/4,4,1,2/,ITC/11/,HREF/I./ MOMOoo01

C ***l********************************************************** MOMO011O
MOM00120

C MOMO0i30
C PURPOSE MOM00140
c MOM6i050
C TO CONVERT PARAMETERS TO NONDIMENSIONAL FORM AND THEN COMPUTE MOMOoi6o
C THE ZERO ORDER MOMENT AND INTERPOLATE FROM TABULATED VALUES OF MOMOOi7O
C THE HIGHER ORDER MOMENTS MOMO01SO
C MOM6OO90
C INPUT MOM00200
C MOMO02i 0
C VGRAV THE GRAVITATIONAL SETTLING VELOCITIES OF THE PARTICLE MOM00220
C IN METERS / SEC MOM00230
C ZIH THE HEIGHT (METERS> AT WHICH THE MOMENTS ARE DESIRED MOM00240
C H THE HEIGHT OF RELEASE OF THE PARTICLES IN METERS MOMO0250
C TIN THE TIME IN SECONDS AFTER RELEASE MOM00260
C MOMO0270
C OUTPUT MOM00280
C MOM00290
C 0 THE VERTICAL CONCENTRATION OF PARTICLES AT HEIGHT 2 MOMO0300
C XBAR THE DISPLACEMENT (METERS> IN THE X (IE WIND) DIRECTION MOMO0310
C OF THE CENTER OF MASS OF PARTICLES AT HEIGHTZ MOM00320
C SIGW2 THE SQUARE OF THE STANDARD DEVIATION OF THE WINDWARD MOM00330
C DISPLACEMENT OF THE PARTICLES AT HEIGHT Z IN METERS**2 MOM00340
C SIGP2 THE SQUARE OF THE STANDARD DEVIATION OF THE CROSS-WIND MOM00350
C DISPLACEMENT OF THE PARTICLES AT HEIGHT 2 IN METERS**2 MOM00360
C MOM003?0
C MOMO0380
C SUBROUTINES CALLED NOM00390
C MOM00400
C DTERPS PUTS THE NEEDED VALUES OF THE TABULATED MOMENTS MOM00410
C INTO A ONE-DIMEHSIONAL ARRAY MOM00420
C DTERPI A FUNCTION WHICH RETURNS THE INTERPOLATED VALUE MOM00430
C FOR GIVEN ARGUMENTS AND ARRAYS MOM00440
C GREEN CALCULATES THE GREENS FUNCTION WHICH IS THE MOM00450
C O-ORDER MOMENT MOM00460
C MOM00470
C CALLED BY CWIHD MOM00480
C MOM00490
C ***~****************~************ MOM 00500

IF(.NOTFIRST)GO TO 5 MOhO15iO
C MOM00520
C READ IN THE TABLE OF MOMENTS ON THE FIRST CALL OF MOMENT MOM00530
C MOM00540
C Z LOG OF NON-DIMENSIONAL HEIGHTS AT WHICH MOMENTS ARE TABULAMOMOO55O
C T LOq OF NON-DIMENSIONAL TIMES AT WHICH MOMENTS ARE TABULAMOMO0560
C AL NON-DIMENSIONAL SETTLING VELOCITIES AT WHICH MOMENTS ARE MOM00570
C TABULATED MOMO05SO
C NM DIFFUSIVITY POWER LAW EXPONENTS AT WHICH MOMENTS ARE MOMOO590
C TABULATED MOMO0600
C MOMO0610
C XB TABULATED VALUES OF LOGS OF FIRST ORDER MOMENTS (RELATED MOM00620
C TO MEAN HORIZONTAL DISPLACEMENT) MO00630
C SW TABULATED VALUES OF LOGS OF WIND SHEAR COMPONENT OF SECONDMOMO0640
C ORDER MOMENT (CONTRIBUTES TO VARIANCE IN WIND DIRECTION) MOM00650
C SP TABULATED VALUES OF LOGS OF SECOND ORDER MOMENT COMMON TO MOM00660
C WIND AND CROSS-WIND VARIANCES MOMO0670
C MOM00680

READ(NDIRTU, 1) NZ,HT,NA,NN MOM00690
I FORMAT(413) MOMO0700
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NTC I )=NZ-1 MOMOOI 0
NTC<2 =NT-1 M0M00720
NTC(3)=HR-i MOM00730
NTC( 4 =NN-t MOM C'0740
READ(NDIRTU,2) (ZI),I-1,NZ> momoo?50

2 FQRMAT(6E13.5) MOM00760
READU4DIRTU,2) rT(I),.I=I,NT) MOM00770
READ(NDIRTIJ,2) (AL(I),I-1,NA) MOM0078O
READ<NDIRTU,2) (t*(I),I-1,NH) MOM00790
NZT=HZ*NT MOM 00800
DO 3 L=l,NN MOHOOSI 0
READ(NDIRTU,2) ((XB( IJK..L), Ij1 ,NZT),K-1,NA> MOPIOOe2O
READ(NDIRTU,2) ((SW(IJ,X,L) I J-1,NZT),K-.,NA) MOM00830
READ(NDIRTU,2) ((SP( IJ,KL),IJ 1,NZT),K1I,NA) M0M00840

3 CONTINUE MOMOOB5O
FIRST-, FALSE. MOMOO'86(1
REWIND NDIRTU MOM0087O

5 CONTINUE PWOM0088O
C MOMOO890
C CONVERT INPUT PARAMETERS TO HONDIMENSIONAL FORM MOMOO900
C MOMOO9I o

SCLU=DZO*H**(N-I,) MOM00920
XI( I)=ZIN/H MOM00930
XI( 2)=SCLU*TIN/H MOM0('(940
XI(3 )=VGRAV/SCLU MONO 0950
XI< 4)-N MOMOO960
CALL GREEN(XI(1),HREF,X1(2),XI(3),Q,IER) MOM00970
Q=Q/H 110M00980
IF(Q .LE. i.E-iO) GO TO 999 MOM100990

C TAkE I OCS FOR LOGARITHMIC INTERPOLATION 110101010
c MOMO01020

XI( i )-ALOG(Xl( 1) MONO01030
XI 2 )=ALOG( XI(2)) M10M01040

C 1010050
C DETERMINE INDICES OF LOWJEST CORNER POINT OF THE CUBE TO MOM01 060
C BE USED IN INTERPOLATION MAKING SURE THAT ENOUGH CORNER POINTS MOMO1070
C OF THE CUBE HAVE TABULATED VALUES MONO? 080
C MOMO? 090

DO l00 1-1,4 MONO? tOO
II( I )-I8( I) MONO?110

100 CONTINUE MO0M01120
DO 101 I11=1,4 MONO? 130
1=5-Ill MOMO01140

6 IA=II(I) MOMO01150
IF'.XI(I) .GE, X(IA.I) .AND, XI<I) .LE. X(IA+I,I)) GO TO 101 MOMO1160
IF(XI(I> .LT. X(IA,I) .AND. IA .EQ. 1) GO TO 101 MOM01170
IF'XI(I) *GT. X(IA,I) .AND. IA ,EQ, NTC(I)) GO TO 101 momollo
ISAV-II( I) MONO? 190
II(I)=IA + IFIX(SIGN(i,,XI(I)-X(IA,I))) MOM101200
IT=a M0M0121 0
DO 102 JI=l,2 HO1M01220
JIX-JI + 11(l) - I MO0M01230
DO 102 IJ=1,2 110M01240
IJX=JIX +(IJ + 11(2) - 2)*NZ M10M01250
DO 102 K-1,2 MONO01260
KX-K-l + 11(3) MOMO01270
DO t02 L-1,.2 MONO 1280
LX=L-1 +11(4) MO0M01290
IF<XB<IJX,KX,LX) .GT. -1OO.) IT=1T41 M40101300

102 CONTINUE 110111310
IF(IT .GT. ITC) GO TO 6 M10M01320
11<1 )=ISAV MOMOI1330

101 CONTINUE M40M01340
C MO0M40350
C PERFORM THE INTERPOLATION WITH DETERMINED CUBE OF POINTS H40111360
C 140140370

DO 103 1-1,4 MO0101380
12-1*2 110101390
11-12-I M10101400
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114"I( I>momoi4i 0
XVAL(J1 )-X(IAI) MOM01430XVAL(1I2)=X< IA+I, I) M0M01440

103 CONTINUE MOPIOl440CALL DTERPS(11,XB,VAL,HZ) MOM01460XBAR=DTERPI(4 XI,XVAL,VAL,-100.,W) MIOM01 460CALL DTERPS(Ii,SW,VAL,NZ) MM17
SIGhI2=DTERPI( -4, XI ,XVAL, vAL -1 00., hi MOM1480
CALL DTERPS(II,SP,VAL,HZ) MOIO15400SIGP2=DTERPI(-4,XI,XVAL,VAL,-100.AW) 110M0150

C MOPIOt5I0
C CONVERT THE LOG OF THE NONDIME14SIONAL VALUES INTERPOLATED MOM01530
C TO THE USUAL DIMENSIONAL FORM MOM01540~
C MOM01550SCL=UO*H**d4+1 ,/SCLU M40M01 560

)BAR-SCL*EX(P( XBAR) tIOMOl 56u
SIGW5 2SCL*SCL*EXP( SIGW2) MN17
SIGP2u2.*DXZO*H*H*EXP( SlGP2) MOM01 580
SICGJ2=SIGW2+SIGP2 MOMOt590

SGP2-DYvX 0*SIGP MQM0161 u
999 RETURN mmii

END i10M01620
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SUBROUTINE PATH<T,U,XCEN,YCENRAD,PLEN) PATH0290
c PATHOOI 0
C THIS SUBROUTINE COMPUTES THE PATH LENGTH THROUGH THE SPHERE OR PATHO020
C WAKE FOR A HORIZONTAL PATH, PATHOO30
C PATHO040
C INPUTS PATHO050
C PATHOO60
C T - TRANSMITTER COORDINATE IN THE LOCAL COORDINATE SYSTEM PATHO070
C PATHOO60
C U - UNIT VECTOR ALONG THE LINE CONNECTING THE TRANSMIITTER PATHO090
C AND RECEIVER PATHO 00
C PATH01 10
C XCEN - X COORDINATE OF THE CENTER OF THE CIRCLE PATH0120
C PATHOi30
C YCEN - Y COORDINATE OF THE CENTER OF THE CIRCLE PATHO140
C PATH0150
C RAD - RADIUS AT THE DESIRED HEIGHT PATHOI60
c PATHO1 70
C OUTPUT PATHOt80
C PATHQ1O9
C PLEN - LENGTH OF THE INTERSECTION OF THE CONE AT HEIGHT T(3) PATH0200
C AND THE LINE OF SLIGHT PATH0210
C PATH0220
C PATH0230
C FUNCTIONS AND SUBROUTINES NEEDED PATH0240
C PATH0250
C NONE PATH0260
C PATH0270

~ PATH0260
DIMENSION T(3),U(3) PATH0300
A=U( 1 )**2+U(2)**2 PATHO3I 0
PLENH0,
X=RAD**2*A-( U( 2 )*( T( I )-XCEN )-U i )*( T( 2 )-YCEN ) )**2
IF (X.GT.0.) PLEN=2,*SQRT(X)/A
RETURN
END PATH0400
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SUBROUTINE PERP<A .B PERO00tO
DIMENSION A(2),B(2) PERO0020

C B IS ROTATED 90 DEGREES COUNTERCLOCKWISE FROM A PERO0030
B( 1 )=-A(2) PERO0040
B< 2 )=A( i PERO0050
RETURN PERO0060
END PERO0070
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SUBROUTINE PRECL<NATMOSZTEMP, TPMES,ZWND,WNDMES,THWNDPHI,DHDT, PREO0350
1 CHWTNCHRGDETDEP,NSOIL,DSODSILT) PREO0360

C PREOOOI0
C ROUTINE TO PRECOMPUTE EXPLOSION PRODUCED DUST CLOUD AND STORE ON PREO0020
C EXTERNAL FILE UNIT IFILE PREO0030
c PREO0040
C OUTPUTS PRE00050
C PREO0060
C XCI COEFFICIENTS OF QUADRATIC FIT TO SLOPE OF LINE DESCRIBING PREOO0?o
C X DISPLACEMENT OF CONE (ALONGWIND) PRE00080
C PREO0090
C XCO COEFFICIENTS OF QUADRATIC FIT TO CONSTANT TERM OF LINE PREOOI00
C DESCRIBING X DISPLACEMENT OF CONE (ALONGWIND) PRE0Oi1O
C PRE00120
C Z2 COEFFICIENTS OF QUADRATIC FIT TO HEIGHT OF TOP OF CLOUD PREOOi3O
C PREOOI4O
C RT COEFFICIENTS OF QUADRATIC FIT TO THE RADIUS OF THE TOP OF THE PREOOI50
C CONE PREO0160
C PREOOIO
C RB COEFFICIENTS OF THE QUADRATIC FIT TO THE RADIUS OF THE CONE PREOOi60
C AT A HEIGHT OF THE AVERAGE OF THE DISC SOURCES PREOOJ90
C PREO0200
C PRE0O020
C THE ABOVE OUTPUT ARE THE COEFFICIENTS OF QUADRATIC FITS THROUGH PREO0220
C THREE CONSECUTIVE POINT IN TIME. THE QUADRATIC FITS ARE STORED IN PREO0230
C COMMON/ M05 / WITH THE ARRAY TIMES CONTAINING THE LAST TIME PREO0240
C OF EACH QUADRATIC PIECE WITH THE FIRST STARTING AT 0.0 PRED0250
C THE FITS ARE WRITTEN ONTO A FILE INDICATED BY IFILE USING PREO0260
C A BINARY WRITE PREO02?0
C THE FITS ARE STORED SUCH THAT PREO0280
C PREO0290
C F<TIME)=VAR(I,J)*TIME**2 + VAR(2,J)*TIME + VAR(3,J) PREO0300
C PREO0310
C AND TIMES(J-1) < TIME < TIMES(J) PREO0320
C PRE00330
********************************************************************** PRE00340

LOGICAL SWITCH,CHANGE,DHDT PREO03?0
REAL KZ,KX PREOO38O
DIMENSION T(3),FRB(3),FRT(3),FXCI(3),FXCO(3),XB(3),OWF(5,2) PREO0390
DIMENSION FZ2(3),ZTEMP(2),TMPMES(2),ZWND(2),WNDMES(2),OWFC(5) PREO0400
COMMON /IOUNIT/'IOIN,IOOUT,IPHFUH,LOUNIT,NDIRTUNCLIMT,KSTOR,PLOTUPREO041O
COMMON/OPTION/IOPT,IFILE PREO0420
COMMON/DISCS/NDSCS,TDSC(20),XDSC(20),ZDSC(20),R2DSC(20),QDSC(20,3)PREO0430
COMMON,/BUOYCL/RSPH,DELT,VZ,XCM,YCM,ZCM,XTOP,YTOP,SPHNS(3),TIM PREO0440
COMMON/'MO5/DMMMY(604), DMM(600), PREO0450

+ ICOUNT,TIMES(25 ),XCO(3,25),XCI(3,25),RT(3,25), PREO0460
+ RB(3,25),Z2(3,25) PREO0470
COMMON/VL/VLOAD PREO0480
COMMON/SIG/SIGO2,SIGC PREO0490
COMMON/CLOCK/FTIME,TWIND PREO0500
COMMON/TRAN/VTR,KZ,KXTTR,XTR,ZTR,QPUFF(3),SWITCH,CHANGE PREO051O
COMMOHWNDPRM/DXZODYXO,DZOUO,UM,DN,ZINV PREO0520
COMMON/GEOM/COSTH2,SINTHSINTH2,VISEXT,RTPI,SCRN(2) PREO0530
COMMON/CARB/RCARB,RCARB2 PREO0540
COMMON /COHST/PI,PI2,PIRAD TWOPI,TORRMBCDEGK PREO0550
DATA OWF/1.,,93,.52,.44,2,-03,11.,.,I.,t.,4.E-03/ PREO0560
DATA OWFC/1.,.95,.5,.2,1.E-03? PREO0570
TINC=1.0 PRE00580
TPRES=O.0 PREO0590
ICOUNT-0 PREO0600
DEL=.00i PREO06IO
T(3)=O,O PREO0620
SUM2=0.0 PRE00630

C PREO0640
C FIND AVERAGE OF THE DISC RELEASE HEIGHTS AND THE AVERAGE OF THE PREO0650
C INITIAL SPREADS OF THE DISCS PREO0660
C PREO0670

DO 5 J-I,NDSCS PRE00680
SUPI2 SUM2+R2DSC(J) PRE00690

5 CONTINUE PRE00700
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ZREF=2.0 PREOO7I 0
RO H2 =3UM2/ND SCS PRE 00720

10 ICOUHT=ICOLINT.1 PRE0O730
DO 50 1=1,3 PREO 0740
T(lI)=TC3)+FLOAT( I-I )*TIHC PRE00750

FIN PREO0760
C FIDTHE AVERAGE OF THE MOMENTS AT HEIGHT ZREF PREO0770
C PRE 00780

CALL AVRG<ZREF,T(I),GTOT,XBAVRG,S102X4,SIG2Y) PRE00790
IF(QTOT.LT.1.E-10)CO TO 15 PREOO800
SiGX=SQRT( SIG2X+ROH2/2. ) PREUU9i 0
SIGY=SORT<5162YRH2"2.) PREO0S2O
FRB(I )=SQRT(SiGX*SlIGY)*l *5 PREOOB3O
XB< 1 =X<BAVRG PRE0O84O
GO TO 20 PRED0S50

15 CALL WINCZREF,UX,V) PREO09860
XB< 1)=UX*TC I) PRE00870
FRB( I)=00O PREOOS9O

20 IF(Tc(I).CT.TUIWD)CO TO 30 PE09
CALL RISEcTPRES T(I),DEL) PRED09OG
F22( I)=ZCMt( 2./A. )*RSPH PRE009I 0
IF( F2( ). CT. ZINV )FZ2(1I)=ZINV PRE00920
FRT( I)=RSPH PREOO930
XB<2 )=XCM PRE00940
GO TO 40 PREG0950

30 X8(2)=XTR.VTR*CT< I)-TTR) PREO0960
SICX2=SIC02+2.*KX*(T< I)-TTR) PREO0970
S1G22=8IGO2+2.*KZ*( T(lI)-TTR) PRE 00980
SIGX=SORT( SICX2> PRE00990
SIGZ=SQRT( SICZ2) PREOI 000
SIC=SQRT(SIGX*SICZ) PREOI 010
F2( I =ZTR+SIC PRE0l 020
FRT(I)=1.5*SIG PRE01 030

40 FXC1C I )=( XB( 2)-XB( I ))A(FZ2CI)-ZREF) PRE01 040
FXCO< I)=XB(i1)-FXCf I )*ZREF PREOI 050

50 CONTINUE PRE01060
c PRE61 070
C COMPUT AND STORE QUADRATIC FITS PREOI 080
C PREOI 090

TIMES( ICOUNT)=T(3) PREOi 100
C PREOI11J0
C FIT AND STORE RADIUS AT TOP PREOlI120
C PRE0l1i30

CALL FIT(T,FRT,A,B,C) PRE01 140
RTC 1, ICOUNT )A PRE01 150
RTC2, ICOUNT)=B PRE01 160
PTC3, ICOUNT)=C PRE01 170

C PRE01 180
C FIT AND STORE RADIUS AT BOTTOM PREOI I9O
C PRE01200

CALL FIT(T,FRB,A,B,C) PREOI2I10
RO 1, ICOUNT )A PRE01 220
RB(2, ICOUNT)=B PRE01 230
Re(3, ICOUHT)=C PRE01240

c PRE01250
C FIT AND STORE HEIGHT OF CLOUD PRE01260
C PRE0i27O

CALL FITCT,F22,A,9.C) PRE01280
Z2( 1, ICOUNT)=A PREO01290
22(2, ICOUHT)=B PRE01 300
Z2(3, ICOUt4T)mC PRE01310

C PRE01320
C FIT AND STORE XCI PRE01330
C PRE01340

CALL FITCT.FXCI,AB,C) PREO13so
XCI( I, ICOUH4TWA PREO01360
XCI(2, ICOUNT)=B PRE01 370
XCI(3, ICOUNT)=C PRE01380

C PREO01390
C FIT AND STORE XCO PRE01400
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C PRE0I4i 0
CALL FIT(T.FXCO,A,BC) PREO1420
XCO( , ICCU14T)=A PRE01430
XCO(2, ICOUNT)=B PRE01440
XCO0( 3, 1ICOLI4T )=C PRE01450

C PRE01 460
C CHECK TO SEE IF PRECOMPUTE CAN BE STOPPED PRE0I4?0
c PREOI486

IF(FRTC3).GE.FRB(3))PLEN-2,.*FRT(3) PRE01490
IF(FRB(3).GE.FRT<3)DPLEN=2.*FRB(3) PREOI 500
VOL=( PI/3. )*( FZ2 3 )-ZREF )*( FRT( 3)**2+FRT( 3)*FRB( 3)+FRB 3 >**2) PREQ 51 0
NWL=1 PRE01520
ACLS(RCARBI*OIJF(NWL,NSOjIL)4RCARB2*OWFCd.4WL))*VLOAD*PLEN/YOL PRE01530
TINC= ,2*TI'C PRE01540
IF.ICOUNT.LT.25,ANDACL.QT.,00W)CO TO to PREOI550

C PREO1560
C WRITE PRECOMPUTED CLOUD INFORMATION ONTO FORTRAN UNIT IFILE WITH PREOI570
C A BINARY WRITE PREOI 580
C PREOI 590

WRITE(IFILE)NATMOS,ZTEMp(I > TMPMES(1 ) ZYNOCI ),WNDMESCI ) PREC'1600
WRITEC IFILE)DHDT,PHI,CHWT,N6HRG,DETDE4,qsoIL,DSOD,SLT,ZIeV PREO16I 0
WRITECIFILE)VLOAD RCARBI ,RCARB2 PRE01 620
WRITEC IFILE)ICOUNT PRE0l1630
DO 1000 J=1,ICOUNT PREO1640
WRITEIFILE) TIMESCJ),(RTCI,J),RB( I,J),22( I,JtXCO(I,J), PRE016S0

XC1CI,J),Is ,3) PRE01660
1000 CONTINUE PREO67O

REWIND IFILE PRE01 680
999 RETURN PREO1690

END PRE0l 700
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SUBROUTINE PRETRN(TRN,RECTIME,TRNLOS) PRT00220
C PRTO001 0
C COMPUTE THE TRANSMITTANCE FOR THE RANDOM IN SPACE AND TIME PRTO0020
C DISTRIBUTION OF CHARGES PRTO0030C PRT00040C INPUTS PRTO0050

C PRTO0060
C TRN -TRANSMITTER COORDINATES IN LOCAL COORDINATE SYSTEM PRTO0007
C PRTOOO8Q
C REC -RECEIVER COORDINATES IN LOCAL COODINATE SYSTEM PRTO0090
c PRTO00 00
C TIME -TIME AT WHICH TRANSMITTANCE IS DESIRED PRTOOtIO
c PRTO012s
C NWL -INTEGER INDEX FOR WAVELENGTH PRT0O0130c PRT00140
C NSOIL -SOIL TYPE PRTO0150
C PRTOO6O
C OUTPUTS PRTO01?O
C PRTO0ijO
C TRNLOS -TRANSMITTANCE ALONG THE SPECIFIED LINE OF SIGHT PRTO0190
C PRTO0200

C*************a**************************~************ PRT0021Q0
LOCICAL TEST PRT00230
DIMENSION TRN(3),REC(3),TR(3),RE<3),OUF 5,2),U(3),OWFC(5) PRTO0240
COMMON/MO5/DIFF(2,200),NCHTOT,PRSEP(200),HTOT,NARY,ITOT, PRT00250

+ COOR(2,200), TSTAG(200), PRT00260
+ ICOUNT,TIMES(25 ),XCO<3,25),XCI(3,25),RT(3,25), PRT00270

RB(3,25),Z2(3,25) PRT00280
COMMON/VL/VLOAD PRT00290
COMMON/TRANNY/THRESH, TEST, NWL , NSOIL PRT00300
COMMON/CARB/RCARBl , RCARB2 PRT0031 0
COMMON /CONST/PI,PI2,PIRAD,TWOPITORRMB,CDEGK PRT00320
DATA OWF/1.,.93,.52,.44,2.E-03,1.,1.,1.,1.,4.E-03/ PRT00330
DATA OWFC/.,.95,.5,.2,1.E-03/ PRT00340

C PRTO0350
C PARAMETERIZE THE LINE CONNECTING THE TRANSMITTER AND RECEIVER PRT00360
C PRTO0370

TEST=. FALSE. PRT00380
XNORM=O. 0 PRTO0390
DO 10 I=1,3 PRTO0400
RE( I )-REC( I) PRTOO4 tO
TR< I )=TRN< I) PRTO0420
U< I )=RE( I )-TR( I) PRT00430
XNORM=XNORM+U( I )**2 PRT00440

10 CONTINUE PRTO0450
XNORM=SQRT( XNORM) PRT 00460
U< I )=U( 1 )/XNORM PRT00470
U( 2 )=U< 2 )/XNORM PRT00480
Ur 3 )=U< 3 )/XNORM PRT 00490

c PRT60500
COMPUTE THE CONTRIBUTION FROM EACH CHARGE TO THE OPTICALLY PRT00510

G WEIGHTED CONCENTRATION ALONG THE LINE OF SIGHT PRT00520
C PRT00530

SUM=0. 0 PRTO0540
DO 100 I=i,ITOT PRTO0550
IF(TIME.LT.TSTAG(I))GO TO 100 PRTO0560
TOF=TIME-TSTAG( ) PRTO0570
IF<TOF.GT.TIMES(ICOUHT))GO TO tO0 PRTO0580
DO 20 J-t,ICOUNT PRT00590
IND-J PRT00600
IF(TOF.LE.TIMES(J))GO TO 30 PRT00610

20 CONTINUE PRT00620
C PRT00630
C DETERMINE NECESSARY PARAMETERS DESCRIBING THE CONICAL SHAPE SO THAT PRT00640
C THE LENGTH OF INTERSECTION OF THE LINE OF SIGHT AND CONE CAN BE PRT00650
C DETERMINED PRT00660
C PRTO0670

30 XO=TOF*(XCO(1,IND)*TOF+XCO<2,IND))+XCO(3,IND) PRTOO68
XI=TOF*(XCI(1,IND)*TOF+XCI(2,IND))+XCI(3,IND) PRT00690
HTTOPTOF*(Z2(1,IHD)*TOFZ2(2,IND))+Z2(3,IHD) PRT00'00

183



RTOP=TOF*(RT<l,IND)4'TOF.RT(2,INO))+RT(3,IND) PRT00710
HTBOT-0. 0 PRT00720
RBOT=TOF*(RB(1,IND)*TOF4.R9(2,IND))+RB<3,IN4D5 PRT00730
XCEN=DIFF( 1,1)4(XI*HTTOP+XO) PRT00740
YCEN=DIFF(2, I) PRT00750
XB=DIFF< 1,! )+(XI*HTBOT.XO) PT06
YB=DIFF( 2,1) PRT00770
IF(ABS(U(3)).LT.1,E-06)CO TO 40 PRT00780

C PRT 00790
C COMPUTE THE INTERSECTION LENGTH FOR A NON-HORIZONTAL LINE OF SIGHT PRTOO800
C PRTOOSI 0

CL OENUTR..HTTOP,HT8OT,XCEH.,YCEN.,RTOP,RBOT,XB.,YB, PRT00820
XNORM,PLEN.PR003

GO TO 50 PRT00840
C PRT00850
C COMPUTE THE INTERSECTION LENGTH FOR A HORIZONTAL LINE OF SIGHT PRT00860
c PRT0OS70

40 IF<HTTOP.LT.TR<3))GO TO 45 PRT0688O
A=U< i )**2+U< 2,1**2 PRT00S90
B=11 i * TR<1 -XCEN +u 2 )*( TR<2 >-YCEN) PR T009(00

C PRT009i
C DETERMINE THE RADIUS,X,AND Y POSITIONS OF THE CONE AT THE PRT00920
C TRANSMITTER HEIGHT PRT00930

C PRTC'0940
ZETA=TR( 3 ),HTTOP PRT00950
RAD-ZETA*RTOP.( 1.-ZETA )*RBOT PRT00960
XCEN=ZETA*XCEN+ i . -ZETA)*XB PT07
YCEN=ZETA*YCEN+<I1 -ZETA )*YB PRT00980
.A-=IJ(I)**2+U( 2 **2 PRT00990
I8=U< 1)*( TR( I)-XCEN )+U( 2)*( TR 2 )-YCEN) PRTOi 000
C=( TR( I -XCEH )**2,( TR( 2)-YCEH )**2-RAD**2 PRTOi 010
X=B**2-A*C PRTOI 020
IF<X.LT.0.O)GO TO 45 PRT0I 030
Pi-( -B.SQRT(X ))/A PRT01 040
P2=(-B-SQRT( X ))/A PRTOI 050
IF(PIGT.XNORM.AND.P2GT.XNORM)GO TO 45 PRT01060
IF(P2.LT.0.0.AND.PI .LT.0.0)GO TO 45 PRT01 070
PLEN-AMIIPi ,XNORM)-AMAXi(P2, 0.0) PRT01 080
GO TO 50 PRT01 090

45 PLEN=0.0 PRT01 100
50 VOL-(PI/3. )*<HTTOP-HTBOT )*(RTOP**2+RTOP*RBOTRBOT**2) PRTO1 110

CONT=VLOAD*PLEN/VOL PRTOI1120
SLIM=SUM+CONT PRT01 130
ACLSKT=0.0 PRT01 140
ACLSPH=0.0 PRT0I 50
CALL TRNCHK(ACSK,SUM, ACLSPH) PRT01 160
IF(TEST)GO TO 998 PRT01 170

1O0 CONTINUE PRTOi ISO
TRNLOS=EXP<-SUM*(RCARBI*OJF(NUL,NSOIL ),RCARB2*OUFC<NUL))) PRTO1 190
GO TO 99 PRT01200

998 TRNLOS=0.0 PRTO121 0
999 RETURN PRT0I220

END PRT01230
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SUBROUTINE PREVEwNSOIL,HWL) PRV00360
C PRVO0010
C ROUTINE FOR PRECOMPUTING VEHICLE GENERATED DUST CLOUD PRVO0020
C PRV00030C PRVO0040C INPUTS PRVO0050

C PRVO0060
C NSOIL - SOIL TYPE (SEE DRTRAN FOR DETAILS) PRVO0070
C PRVO00SO
C NWL - WAVELENGTH INDEX (SEE DRTRAN) PRV00090
C PRVO6tO0C OUTPUTS PRVOI00

C PRV00I20
C RT - COEFFICIENTS OF QUADRATIC FIT TO RADIUS OF THE CLOUD PRVOO30
C PRVui4
C 22 - COEFFICIENTS OF QUADRATIC FIT TO HEIGHT OF THE CLOUD PRVODISO
C PRYOOI60
C XCI - COEFFICIENTS OF QUADRATIC FIT TO SLOPE OF LINE DESCRIBINC PRVOO17O
C X DISPLACEMENT OF CONE (ALONGWIND) PRVOOiSO
C PRVOOtO
C XCO - COEFFICIENTS OF QUADRATIC FIT TO CONSTANT TERM OF LINE PRVO0200
C DESCRIBING X DISPLACEMENT OF THE CONE (ALONGWIND) PRVO0210
C PRVO0220
C THE ABOVE OUTPUT ARE THE COEFFICIENTS OF QUADRATIC FITS THROUGH PRVO0230
C THREE CONSECUTIVE POINTS IN TIME. THE QUADRATIC FITS ARE STORED IN PRVO0240
C COMMON/ M05 / WITH THE ARRAY TIMES CONTAINING THE LAST TIME OF THAT PRVO0250
C INTERVAL. THE FITS ARE WRITTEN ONTO A FILE INDICATED BY IFILE USING PRVO0260
C A BINARY WRITE. PRVO02?0
C PRVO02SO
C THE FITS ARE STORED SUCH THAT PRVO0290

PRVO0300
C F(TIME)=VAR(1,J)TIME**2 + VAR(2, J)*TIME + VAR<3,J) PRVO0310
C PRVO0320
C AND TIMES(J-I) < TIME < TIMES<J) PRVO0330
C PRVO0340

LOGICAL HORIZ PRVO0370
DIMENSION OWF(5,2), T(3),FR(3),FZ2(3) PRV00360
DIMENSION FXCI(3),FXCO(3),XBC2) PRVO0390
COMMON/DISCS/NDSCS, TDSC(20), XDSC(20),ZDSC(20 ),R2DSC(20 ), QDSC(20,3 )PRVO0400
COMMON/PRE/ZTO,RT2DZ PRVO0410
COMMON/MODE/HORIZ PRVOO420
COMMON/MOS/DIFF(2,200),NCHTOT,PRSEP(200),HTOT,NARY,ITOT,DMM(600), PRVO0430

+ ICOUNT,TIMESC25),XCO(3,25),XC3,25),RT(3,25), PRVO0440
+ RB(3,25),Z2(3,25) PRV00450
COMMON /IOUHIT/IOIN, IOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUPRVO0460
COMMON/PRTINF/RO,VGRAV(3),NPRTS PRVO0470
COMMON/GEOM/COSTH2,SINTHSINTH2,VISEXT,RTPISCRN(2) PRVO0480
COMMON /CONST/PI,PI2,PIRADTWOPI,TORRMB,CDEGK PRVO0490

C PRVOO500
DATA OWF'I.,.93,.52,.44,2.E-03,1.,I.,I.,I.,4.E-03/ PRVO0510

C PRVO0520
C SET UP CORRECT PARAMETERS SO THAT CWIND CAN BE USED PRVO0530
C PRVO0540

NARY=I PRVO0550
ITOT=I PRV00560
NTOT=I PRY00570
NCHTOT=I PRVO0580
HORIZ=.TRUE. PRVu0590
ONEM=-I. PRVO0600
COSTH=I .0 PRV00610
SINTH=O. 0 PRV00620
COSTH2-COSTH**2 PRVO0630
SINTH2-SINTH**2 PRVO0640
SCRN(I)=SINTH PRVO0650
SCRN(2)=-COSTH PRVO0660
X=o.0 PRVO0670
Y=O.0 PRVO0680
TMAX-I000. PRVO0690

C PRVO0700
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C COMPUTE R , Z2 , XCI , XCO AT THREE CONSECUTIVE TIMES WITH SPACING PRVOO71O
C TINC AND THEN CALL FIT , WHICH CALCULATES A QUADRATIC FIT TO THESE PRVOO720
C POINTS AND STORE THEM IN COMMON /QUADFT' PRV00730
C PRV00740

TINC-1 .0 PRYO0750
ICOUNT-0 PRYV00760
T( 3)=0. 0 PRVOO7O

10 ICOUNT=ICOUHT+l PRY 00780
DO 20 1-1,3 PRVOO79O
T( I)=TC3)4FLOAT( I-I )*TINC PRVOO800
ZREF=ZT 0+SORT( T( I))*RT2DZ PRYDOSi 0
TOF=T( I)-TDSC( NDSCS) PRYV00820
CALL MOMENT(YRAV,ZREF,ZDSC(1 ),TOF,Q,XBAR,SIGW2e,SIGP2)I PRVOO83O

C PRV00840
C COMPUTE R THE RADIUS OF THE CLOUD PRY 00850
C PRYV00860

ROH2=R2DSC 1) PRV0O870
SIGW=SQRTCSIGW2+ROH2/2.) PRYDOSSO
SIGP=SQRT(81GP2.ROH~rQ.) PRVOO8SO
FR( )1)I.5*SORT<SIGW*SIGP) PRV00900
ACL=CWIND(X,Y,ZREF,T(I ))*OWF(HtWL,NSOtL) PRYO09o0

C PRV0O920
C COMPUTE 22 APPROXIMATE HEIGHT OF THE CLOUD PRV00930
C PRV0O940

F22< I)-(2.*QDSC< 1,1))/PI/FR( I)/ACL PRVO09S0
222=FZ2( I) PRV00960

C PRVOO97O
C COMPUTE THE X POSITION OF THE CLOUD AT A HEIGHT OF Z2 AND A HEIGHT PRVOO9SO
C OF 1 METER. PRYGO990
C PRYVl 000

CALL NOMENT(VGRAV,Z22,ZDSC(I ),TOF,Q,XBAR,91GW2,SIGP2) PRYOI 01
XB( 2)=XBAR+XDSCC 1) PRYOW 020
21=1.0 PRYOI1030
CALL MIOMENTVGRAZ1ZDSC(),TOF,,XBAR,SIGW2,SIGP2) PRV01 040
XBe I)=XBAR+XDSC( 1) PRV0 1050
FXCI I )=(XB(2)-XB i ))/CZ22-Z1) PRVO01060
FXCO0< I )=XB( 1 >-FXCJI( I) PRV01070

20 CONTINUE PRYOW 080
C PRYDOO
C COMPUTE AND STORE THE QUADRATIC FITS PRYO01100
C PRYClI 1

TIMES( ICOUNT)-T(3) PRYO01120
C PRVOI1130
C FIT AND STORE THE CLOUD RADIUS PRVOI 140

C PRYOiI150
CALL FIT(T,FR,A,BC) PV16
RTC1, ICOVJNT )=A PRVO1 170
RTC2, ICOUINT)=B PRVOtI180
RTC3, ICOUNT)-C PRYV0 190

C PRV01200
C FIT AND STORE 22, APPROXIMATE CLOUD HEIGHT PRVOI2I10
C PRY01220

CALL FIT(T FZ2,A,BPC) PRYOI230
Z2(I, ICOUNt)-A' PRV01240
Z2(2, ICOUNT)=B PRVO1250
Z2(3, ICOUNT)=C PRV01260

C PRV01270
C FIT AND STORE XCI PRV01280
C PRV01290

CALL FIT(T,FXC1,A,8,C) PRV01300
XC1( 1,ICOLJNT)-A PRV0131 0
XCJ(2,ICOUHT)=B PRVOI1320
XCI( 3, ICOUNT )=C PRV01330

FI PRV01340
CFTAND STORE XCO PRY013SO

C PRV01360
CALL FIT(T,FXCO,A,BC) PRVOI370
XCO(1, ICOUNT )A PRVO138O
XCO( 2, ICOUNT )9 PRV01 390
XCOC 3, ICOUNT )C PRV01400
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TINC-i .2*TINC PRVOIIO
IF(ICOUHT.LT,20.ANDT(3),LT.TNAX) GO TO 10 PRVO1420
RETURN PRYOI43O
END PRV01440



SUBROUTINE RISE(TPRES,TNEXT,DEL) RISO0010
REAL M,NDIF,KZ,KX RIS00020
LOGICAL SWITCH CHANGE RISO0030
DIMENSION WK(l2,6) RISO0040
COMMON/BUOYCL/ Y(S>,SPHNS(3),RISTIM RISO0050
COMMON /WNDPRM/ DXZO,DYXO,DZO,UO,M,NDIF,ZINV RIS00060
COMMON /CLOCK/ TIME,TWIND RIS00070
COMMON/STARS/USTAR,TSTAR,ZSTAR RISO0080
COMMON/EKTEMP/ZO,ZL,TO,TC1,TC2,TC3 RISO0090
COMMON/TRAN/VTR,KZ,KX,TTR,XTR,ZTR,OPUFF(3),SWITCH,CHANGE RISO0100
COMMON/SIG/SIG02,SIGC RISOOl10
COMMON /IOUNIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTU NCLIMT,KSTOR,NPLOTURISOOI20
COMMON/DISCS/NDSCS,TDSC(20),XDSCC2O),ZDSC(20),A2DSC(20), RIS00130
I1DSCC20,3) RIS00140
COMMON/BURST/ACCEL,TBURST RISO0150
DATA HMIN,ACCURCWK,N,ND/.001,.0O1,72*0,,O,12/ RISO0160

C RISOOtSO
~RisoolsO

PURPOSE RIS00200
C RIS0021O
C THIS ROUTINE CALLS A RUNGA KUTTA ROUTINE TO INTEGRATE IN TIME RIS00220
C THE EQUATIONS FOR THE RISE OF A BUOYANT CLOUD BEGINNING AT TPRES R1600230
C ENDING AT THEXT UNLESS THE CONDITION FOR SWITCHING TO THE WIND RISO0240
C DISPERSION MODEL IS ENCOUNTERED IN WHICH CONVRT IS CALLED. RIS00250
C SEE SUBROUTINE DIFEG FOR THE DEFINITIONS OF Y<I). RIS00260
C RIS00270
C RISOO2SO
C ARGUMENTS RIS00290
C RIS00300
C TPRES AS INPUT TPRES IS THE INITIAL TIME OF THIS SEGMENT OF RIS00310
C INTEGRATION AND IS RETURNED WITH THE VALUE OF THE LAST RIS00320
C SUCCESSFUL INTEGRATION STEP. RIS00330
C TNEXT THE ENDTPOIHT OF THE TIME INTERVAL WHICH IS INPUT. RIS00340
c RIS00350
C REQUIRED SUBROUTINES RIS00360
C RIS00370
C RKM A RUNGA-KUTTA-MERSON INTEGRATION ROUTINE RIS00380
C RIS00390
C CONYRT A SUBROUTINE WHICH CONVERTS THE CURRENT BUOYANT RIS00400
C DUST CLOUD TO A NUMBER OF DISC SOURCES FOR THE R100410
C WIND DISPERSION MODEL. A GAP TIME DURING WHICH THE RIS00420
C BUOYANT MODEL IS CONTINUED IS COMPUTED. RIS00430
C RIS00440
C WNDCAL COMPUTES SCALED WIND SPEED AT A SPECIFIED HEIGHT RIS00450
CE RIS00460
C DIFFUS COMPUTES DIFFUSIVITY AT A SPECIFIED HEIGHT R100470
cRIS00480
C CALLED BY DUSTCL RI900490
C RIS00500
C *4C*************************************************************** RIS00510

IF(TNEXT.GT.TWIND)GO TO 999 RIS00520
SWITCH=,FALSE. RIS00530
CHANGE-,FALSE. RIS00540
T2=TPRES RISO0550

C RIS00560
C PERFORM INTEGRATION IN SEGMENTS OF TIME RIS00570
C RIS00580

10 DO 20 NT=1,300 RISO0590
TI-T2 RISO0600
T2-t.2*TI RIS00610
IF(T2.LE.O.)T2-.5 RIS00620
IF(T2.GT.TNEXT)T2=TNEXT RIS00630
IF (DEL.LT.HMIN)DEL-HMIN RI800640
CALL RKM(N,TI,T2,Y,HMIN,DEL,ACCURC,WKND) RIS00650

C RISO0660
C CHECK TO SEE IF CLOUD GROWTH IS DOMINATED BY WIND DIFFUSION RISO060?
C OVER BUOYANT RISE BY COMPARING WIND DIFFUSIVITY, DIFW TO RIS00680
C THE EFFECTIVE BUOYANT DIFFUSIVITY, DIFB AND IF THE HEIGHT RISO0690
C OF THE CENTER OF MASS IS LESS THAN ZSTAR SWITCH TO THE RISO0O0
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C WIND MODEL. Rrso0710
C RIS00720

IF(T2.LT.T8URST)GQ TO 15 RIS00730
5 DIFBwABS(.I111*Y(1)*Y(3)) RIS00740

TOP-Y< 6 )+Y( I RIS00750
OIFW-DIFFUS<ZOZL, TOP) RI S00760
IF(DIFB.GT.DIFW)GO TO 15 RI S00770
IF<TOP, OT.2 STAR )SWITCH-.TRUE. RIS00780
IF(TOP.GT.ZSTAR)GO TO 15 RS09
VTR=USTAR*LJNDCAL(2O,ZL..Y(6)) RISOOSO0
KZ=DIFFUS( ZO,ZLY(6)) R1S00610
KX-DXZ 0*KZ RS02
TTR-T2 RI SO 0830
XTR=Y 4. RIS00840
ZTR=Y?(6. RISOO850
CHANGE . TRUE. R1800860
CALL CONVRT(T2) RIS00870
GO TO 200 RIS00880

15 CONTINUE RIS00890
IF(T2.GE,TNEXT>CO TO 200 RIS00900
IF(T2.GT.300.)GO TO 99 R18609? C

20 CONTINUE RIS00920
99 WRITE<IOOUT,9rd) RIS00930
98 FORMAT(54H *** DIRTRAN ERROR -5 MINUTE CUT-OFF ON BUOYANT RISE )RIS00940

STOP RIS00950
200 TPRES=T2 RIS00960

RISTIM'=TPRES RIS00970
999 RETUJRN RIS00980

END RIS00990
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SUBROUTINE RKM(NXL.,XUYNMINDEL,ACCURC,WKND) RKMO0010
C RKMO0020
C RKMOO030
C NUMERICAL INTEGRATION ROUTINE FOR SYSTEMS OF ODE'S RKMO0040
C USING THE RUNGE-KUTTA-MERSON TECHNIQUE RKMOoo5o
C RKMOO060
C RKMO0070
C INPUT PARAMETERS RKMOO060
c RKMOO090
C N - NUMBER OF FIRST ORDER DIFFERENTIAL EQUATIONS RKMO0I0O0
C XL - INITIAL ASCISSA OF THE INTERVAL RKMOOIIO
C XU - THE FINAL ABCISSA OF THE INTEGRATION INTERVAL RKMO0I2O
C Y - A SINGLY DIMENSIONED ARRAY OF LENGTH N. WHEN RKMOOI3O
C RKM IS CALLED IT MUST CONTAIN THE VALUES OF RKMOOi40
C THE DEPENDENT VARIABLES AT XL. UPON RETURN RKMOOi50
C TO THE CALLING PROGRAM Y CONTAINS THE VALUES RKMOOI60
C OF THE DEPENDENT VARIABLES AT XU. RKMO1oi70
C HMIN - THE MINIMUM STEP SIZE THAT WILL BE USED FOR THE RKMOO180
C INTEGRATION RKMOOI9
C DEL - THE INITIAL ESTIMATE OF THE STEP SIZE AND UPON RKMO0200
C RETURN TO THE CALLING PROGRAM DEL CONTAINS THE RKMO0210
C FINAL STEP SIZE USED. THIS VALUE SHOULD BE USED RKHO0220
C IN THE NEXT CALL TO PRODUCE AN EFFICIENT INTEGRATION. RKM00230
C DEL IS RETURNED WITH THE VALUE ZERO IF IT HAS RKMO0240
C BEEN HALVED BELOW HMIN. RKMO0250
C ACCURC - PREASSIGNED ACCURACY WHICH IS ALSO USED IN ADJUSTING RKMO026O
C THE STEP SIZE. RKMOO276
C WK - AT LEAST A BLOCK OF N BY 6 FLOATING POINT LOCATIONS RKMOO28O
C USED FOR A WORK ARRAY. RKM00290
C ND - THE DIMENSION OF ARRAYS Y AND WK. RKM(0300
C RKM0031 0
L. RKMO0320
C IT IS REQUIRED THAT THE USER OF RKM WRITE A SUBROUTINE RKMO0330
C DEFINING THE DIFFERENTIAL EQUATIONS. THE SUBROUTINE RKM00340
C STATEMENT SHOULD LOOK LIKE - SUBROUTINE DXFEQ(N,X,YYP) . RKM00350
C RKMO0360
C WHERE RKMO0370
C N - THE NUMBER OF EQUATIONS RKMO038O
C X - THE INDEPENDENT VARIABLE RKMO0390
C Y - SINGLY DIMENSIONED ARRAY OF DEPENDENT VARIABLES RKMO0400
C YP - SINGLY DIMENSIONED ARRAY OF THE RATES OF Y AT X RKMO0410
C YP(1) = D Y(I)/DX RKMO0420
C RKM00430
C RKM00440

DIMENSION Y(ND),WK(ND,6) RKMO0450
LOGICAL FIRST,QUIT RKM00460

C RKMO0470
C SET UP NEEDED VARIABLES UPON ENTRY RKMO0480
C RKM00490

XN=XL RKMOO500
H=DEL RKMOO516
FIRST=.TRUE, RKMOO520
QUIT=.FALSE. RKMO0530

C RKMO0540
C CHECK IF XN IS CLOSE TO XU RKMOO550
C RKMOO560

20 IF<XN.+H .LT. XU) GO TO 30 RKMOO570
DEL-H RKMOO0SO
H=XU-XN RKMOO590
QUIT=.TRUE, RKMO0600
IF(FIRST) DEL=H RKMOO610

C RKMOO620
C MAKE FIRST CALL TO DIFEQ AT THE BEGINNING OF INTERVAL RKMO0630
C RKMOO640

30 CALL DIFEQ(N,XN,Y,WK(l,I)) RKMOO650
C RKMO0660
C PERFORM THE RUNGE-KUTTA-MERSON ALGORITHM RKMO0670
C RKMOO690

40 H3=H/3. RKMOO690
DO 50 I-1,N RKMO700
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Wk(I,3)=H3*UK(I,I1 RKMOO7I 0
50 WK(I,6)=Y(1)+WK(I 3) RKMI 0720

CALL DIFEQCN,XN.HtUWKC I,6),WKC 1,2)) RKI90073D
DO 60 I=1,H RKMOO740

60 WK( I,6) Y( I)+(WK( I,3)*H3*WK( I,2))/2. RKMO10750
CALL DIFEQ(N,XN+H3,WKC 1,6 ),WK( 1.2)) RKMOO760
DO 70 I=1,N RKM 00770
WK( 1,4 )=H3*UKC 1,2) RKMIOO780

70 WK( I,6)-Y( 1)N(3.*WK( I,3)+9.*WK( I,4))/SB. RKMOO790
CALL DIFEQCN,XN+H/2.,UKCI,6),WK(1,2)) RKMOO800
DO SO 1-1,N RKMOOB1 0
WK( 1.5 )H3*WKC 1,2) RKMOO820

80 WK( 1,6)-Y( I)+C3.*UIK(I,3)-9.*WKC I,4)+12*WK( I,Sfl/2. RKMOOB30
CALL DXFEQCNXN*H,WK( I,6),LJK( 1,2)) RKMOO840

C RKMOO850
C FIND THE LARGEST RELATIVE ERROR RKM00B60
C RKMNO0

TEST=0. RKMOOSSO
DO 90 1lai, RKMr'109
YX=Y( I) RKMOO9O0
IF(VX .EQ, 0.) YX=ACCURC RICHOSI u
E-C(WKCI,3)-9.*bJK<l,4)/2..4..WK(I,5)-H3s.Wk(I,2)/2, )/5. )/YX RKM0O920

90 TEST=AMlAXICTEST, ABS(E)) RKM'00930
FIRST-. FALSE * RKMOO940
IFCTEST .LT. ACCURO) GO TO 100 RKM 06950

C RKM00960
C IF THE LARGEST ERROR IS GREATER THAN ACCURC HALF THE STEP RKMOO970
C SIZE AND TRY AGAIN. RKMOO980
C RKNOD990

H=H/2. RKMO1 000
IF(H .L. HMIN) GO TO 10 RKtl l 1
QUIT-. FALSE. RKMOI 02u
GO TO 4t' RkMOW 03u

TRNATO RKMO1 040
C TRNAINERROR LESS THAN ACCURC, RESET THE Y ARRAY TO RKMOiO5O
C SET UP FOR THE NEXT INTERVAL RKMO1 060
c RKMOI070

100 XN=XN*H RKMO1 090
DO 110 I=1,N RKM0i09u

110 YC I WYC I)+CWKC 1,3 )+4 ,*WK( I,5)+H3*WCC1,2) )/2, RKMO1 100
C RKMOI 110
C CHECK FOR STEP SIZE DOUBLING. DOUBLE IF LARGEST RELATIVE RKMO1120
C ERROR IS 32 TIMES LESS THAN ACCURC. RKMO1 130
C RKMOIl140

IFG.NOT.CTEST .GE. ACCURC/32. .OR. QUIT)) H-N.H RKMO1150
IF<.NOT. QUIT) GO TO 20 RKMO1 160
RETURN RKMOI 170

C RKMOI1I80
C THE VALUE OF H (DEL) IS LESS THAN THE SPECIFIED MINIMUM. RKMOII9u
C REPORT THIS AND ERROR OUT. RKMO1 200
C RkM0I2i6u

10 CONTINUE RKM01220
1000 FORMAT('1 H BELOW HMIN'1'0 INTEGRATION ABORTED') RKM01230

DEL=0. RKMO1240
RETURN RKMO1250
END RKMO1260
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SUBROUTINE SETUP(NCHS,SRCBAS,SIDEI,SIDE2,TRNFRM5 SETOOGiO
DIMENSION NCHS(2),SRCBAS(2),SIDEI(2),SIDE2(2),TRNFRM(2,2),REFC2) SETO0020
COMMON /ARRAY/OVRLAPAREAPERIMPRJARY,CENDIF SETO0030
COMMON/MO5/DIFFC2,200),NCHTOT,PRSEP(200),NTOT,NARY, ITOT, SETO0040
+ COOR(2,200),TSTAG(200),DMMY(401) SETO0050
COMMON /IOUNIT/IOIH, IOOUT,IPHFUN,LOUNIT,HDIRTU,NCLIMTKSTORNPLOTUSETO0060

C SET00080
C PURPOSE SET00090
C SETOOi00
C TO CONVERT THE USER DEFINED COORDINATES OF THE CHARGES TO THE SET001i
C LOCAL COORDINATE SYSTEM. SETO020
C SETOO?30
C INPUTS SETO0140
C SETOGISO
C NCHS - SINGLY DIMENSIONED ARRAY CONTAINING THE NUMBER OF SETO0160
C CHARGES. SETO170
C SETO0180
C SRCBAS - A REFERENCE CHARGE IN THE USER DEFINED COORDINATES. SET00190
C SET00200
C SIDEI,SIDE2 - VECTORS DESCRIBING THE BOUNDING PARRALLELOGRAM. SET0021O
C SET00220
C TRNFRM - COORDINATE SYSTEM TRANSFORMATION MATRIX. SET0230
C SET00240
C SET00250
C OUTPUTS RETURNED IN COMMON /ARRAY/ AND /SEPRTN/ SETO0260
C SET00270
C DIFF- DOUBLY DIMENSIONED ARRAY CONTAINING THE CHARGE COORDINATESSETO028O
C IN THE LOCAL COORDINATE SYSTEM, SET00290
C SETO0300
C ITOT- TOTAL NUMBER OF CHARGES. SET00310
C SET00320
C NCHTOT- WHEN NARY=f OR 2 THE TOTAL NUMBER OF CHARGES. WHEN SET00330
C WHEN NARY=3 IS SET =1, SETO0340
C SET00350
C NTOT- WHEN NARY=1 OR 2 IS SET =1 AND WHEN NARY=3 IS THE TOTAL SET00360
C NUMBER OF CHARGES. SET00370
C SETO0380
C SET00390
C SUBROUTINES AND FUNCTIONS SETO0400
C 5ET0641
C UNIT COMPUTES THE UNIT VECTOR OF A GIVEN VECTOR SET00420
C****************************************************************** SETOO430

IFYNARY.NE.I)GO TO 4 SET00440
NCHTOT=NCHS(I)*NCHS(2) SET00450
NTOT-! SETO0460
ITOT-NCHTOT SET00470
GO TO 6 SETO0480

4 IF(HARY.NE.2)GO TO 5 SETO0490
NCHTOT=NCHS(1) SETO0500
NTOT=1 SETOO5IO
ITOT-NCHTOT SET00520
GO TO 6 SET00530

5 IF(HARY.NE.3)GO TO 998 SETO0540
NCHTOT=I SET00550
NTOT=NCHS(C) SET00560
ITOT=NTOT SET00570

6 CONTINUE SETO0580
C SETO0590
C DETERMINE THE COORDINATE OF THE REFERENCE CHARGE IN THE INTERNAL SETO0600
C COORDINATE SYSTEM SET00610
C SET00620

DO 20 ImI,2 SET00630
REF(I)=0.0 SET00640
DO 10 J1 2 SET00650
REF( EF(I)+TRNFRM(I,J)*SRCBAS(J) SET00660

10 CONTINUE SETO067O
20 CONTINUE SETO0680

DO 40 I1,2 SET00690
DO 30 J1l,ITOT SETO0700
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DIFF( I, J )=O.0 SET0O7I 0
30 CONTINUE SETO0720
40 CONTINUE SETO0730

IF(HARY.GT.I)GO TO 90 SET00740
NM=O SET00750
NCI=NCHS( i) SET00760
NC2=NCHS( 2) SET00770

C SET00780
C COMPUTE LOCATIONS OF CHARGES FOR INTERNAL COORDINATE SYSTEM FOR SETO0790
C UNIFORMLY DISTRIBUTED CHARGES. SETO0800
C SETOOi 0

DO 8O M=i,NC2 SET00920
DO 70 N-i,NCI SETO0830
NM=NM+ 1 SETOO840
DO 60 I=i,2 SET60850
DO 50 J=1,2 SET00860
DIFF(I,NM)=DIFF(I,NM+FLOAT(N-I )*TRNFRM(I,J)*SIDEI(J) SETOQ870

I +FLOAT(M-1 )*TRNFRM( I, J)*SIDE2(J) SET00880
50 CONTINUE SETO0890
60 CONTINUE SET00900
70 CONTINUE 9ET0091 0
80 CONTINUE SETO0920

GO TO 999 SET00930
90 CONTINUE SETO0940

C SET00950
C TRANSFORM CHARGE LOCATIONS TO LOCAL COORDINATE SYSTEM FOR RANDOM SET00960
C CHARGES. SETO097O
C SETO0980

NCI=NCHS 1) SETO0990
DO 120 M=1,NCi SET01000
DO I1O I=1,2 SETOiOiO
DO 100 J-12 SET1020
DIFF( I,M)=6IFF( I, M)+TRNFRM( I, J)*COOR( J,M) SET01 030

100 CONTINUE SET01040
DIFF( I,M)=DIFF( I,M)-REF( I) SETO1050

ItO CONTINUE SETOI 060
120 CONTINUE SETOIO?0

GO TO 999 SET01080
998 WRITE<IOOUT,778) SET01090
778 FORMAT(SX,23H M** NARY OUT OF RANGE ) SETOI100
999 RETURN SETOI 110

END SETOI120
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SUBROUTINZ SOURCE(W,NCHRG,DD,NSOIL,DSOD) SORCO00iO
C ****************************SORC 0020
C SORCO30o
C SORCO040
C PURPOSE SORCO050
C SORCO060
C TO CALCULATE EXPLOSIVE DUST SOURCE TERM FOR THE SORCO0O7
C DIRTRAN CODE SORCO080
C SORCO090
C INPUT SORCOI00
C SORCOiiO
C W THE WEIGHT OF THE CHARGE IN KG-TNT SORC0i20
C DD DETONATION DEPTH IN METERS SORCOI30
C NSOIL INTEGER SOIL INDEX SORC0140
C DSOD DEPTH OF SOD IN METERS SORCO150C SORC0160
C OUTPUT (RETURNED IN COMMON /PRTINF/ , /BUOYCL/ AND ?CARB/ SORCO170
C SORCO180
C RO INITIAL CLOUD RADIUS IN METERS SORCOIO
C VGRAV SINGLY DIMENSIONED ARRAY CONTAINING OPTICALLY WEIGHTED SORC0200
C AVERAGE SETTLING VELOCITIES FOR EACH SIZE RANGE IN SOR( 0210
C THE PARTICLE DISTRIBUTION <METERS/SEC) SORC0220
C NPRTS THE NUMBER OF SIZE RANGES IN THE PARTITIONING OF THE SORC0230
C PARTICLE SIZE SPECTRUM SORC0240
C RSPH THE INITIAL RADIUS OF THE CLOUD IN METERS SORC0250
C DELT THE INITIAL DIFFERENCE IN TEMPERATURE BETWEEN THE CLOUD SORC0260
C AND SURROUNDINGS (DEGREES KELVIN) SORC0270
C VZSPH THE INITIAL VERTICAL VELOCITY OF THE CLOUD (M/S) SORC0280
C XCMSPH INITIAL HORIZONTAL POSITION OF THE CLOUD (METERS) SORC0290
C YCMSPH INITIAL Y POSITION OF THE CLOUD (METERS) SORC0300
C ZCMSPH INITIAL HEIGHT OF THE CLOUD (METERS) SORC0310
C XTOP INITIAL X POSITION OF THE TOP OF THE CLOUD (METERS) SORC0320
C YTOP INITIAL Y POSITION OF THE TOP OF THE CLOUD (METERS) SORC0330
C RISTIM TIME LAPSED SINCE DETONATION IN SECONDS SORC0340
C SORC0350
C RCARBI PORTION OF BUOYANT CLOUD WHICH IS DIRT PARTICLES SORC0360
C SORC0370
C RCARB2 PORTION OF BUOYANT CLOUD WHICH IS CARBON PARTICLES SORC0380
C SORC0390
C SORC0400
C CALLED BY DUSTCL SORCO410
C SORC0420
C SUBROUTINES AND FUNCTIONS SORC0430
C SORC0440
C NONE SORC0450
C SORC0460
C ********************************** SORC0470

LOGICAL HORIZONCE SORCO4BO
DIMENSION CR(5,7) CD(5 7),OWML(3,4),OUSV(3,4),PRTTN(4) SORC0490
DIMENSION S(3),BURHTR(5),WTRAT(5) SORC0500
COMMON/PRTINF/ RO,VGRAV(3),NPRTS SORC0510
COMMON /IOUNIT/IOIN, IOOUT, IPHFUN,LOUNIT,NDIRTU,NCLIMT KSTOR,NPLOTUSORC0520
COMMON/BUOYCL/ RSPH,DELTVZSPH,XCMSPH,YCMSPH,ZCMSPH,XTOP,YTOP, SORC0530

* SPHNS(3),RISTIM SORC0540
COMMON/EKTEMP/ZO,ZL TOTCI,TC2,TC3 SORC0550
COMMON/STARS/USTAR TSTARZSTAR SORC0560
COMMON /UHDPRM/ DXZODYX,DZOU0,UM,DN,ZINV SORC0570
COMMON /BURST/ ACCEL TBURST SORC0580
COMMON /GEOM/COSTH2,SINTH,SINTH2,VISEXT,RTPI,SCRN(2) SORC0590
COMMON /MODE/ HORIZ SORC0600
COMMON/DISCS/NDSCS,TDSC(20),XDSC(20),ZDSC(20),R2DSC(20), SORC0610
I QDSC(20,3) SORC0620
COMMON/CARB/RCARBI RCARB2 SORC0630
COMMON/NTAL/TNOTV 6 LSPHTNO,CBLEED SORC0640

C SORC0650
C CR IS THE CRATER RADIUS INDEXED BY COEFFICIENT AND SOIL TYPE SORC0660
C SORCO670

DATA CR/.271,-.684,.39,,8e6,0.,.271,-,64,.39,.S86,0., SORC0680
I .386,-.i49,.367,.993,0.,.503,-,954,.45,1.19 0., SORC0690
2 .629,-1.08,.264,1.12,0,,.629,-I.08,.264,1.12,0., SORCO700
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3.8,-.8-1,B50. RC70
C SORC0720
C CD IS THE CRATER DEPTH INDEXED BY COEFFICIENT AND SOIL TYPE SORC0730

DATA CD?.113 -.477 27,1.84 1.05, 134 - 571 343,2.24,1.31, BORC0750
1 .189,-.84,.447,3,j;2.1,.251,-1A7,.444;4.7k;3.34, SORC0760
2 .189,-.84,.447,3.3,2.,,. 331,-1.49,.579,4.92,3.13, SORC0770
3 .449,-I1.82, .322,4.11,2. 02/ SORC0780

C SORC0790
C OWML IS THE OPTICALLY WEIGHTED MASS LOADING COEFFICIENT INDEXED BY SORCOBOO
C BIN SIZE AND SOIL TYPE SoRcosi 0
C SORC0620

DATA OWML?2.8E3,2*0,,3.09E3,8*0,? SORC0830
OUVOTIAL SORC0640

C OWVIS THE OTCLYWEIGHTED PARTICLE SETTLING VELOCITY (CM/SEC) SORC0850
C INDEXED BY BIN SIZE AND SOIL TYPE SORCO660
c SORC6876

DATA OWSV/ti2*0.' SORCOSSO
C SORCO890
C PRTTN IS THE PARTITIONING RATIO INDEXED ON SOIL TYPE SORC0900
C SORC09i 0

DATA PRTTN?4*.8/ SORC0920
C SORC0930
C BURHTR IS THE RATIO OF BURST HEIGHT TO INITIAL RADIUS AND WTRAT SORC0940
C IS THE FRACTION OF THE TOTAL WEIGHT WHICH IS EFFECTIVE IN THE CLOUD SORCO950
C SORC0960

DATA BURHTR?,0,4.,2.,4.,3./,WTRAT/.6,1.,.S,1.,.7/ SORC0970
c S0RC0980

c SORC099ju
RISTM-0. SORCI 000
XCMSPH=0. SORCi 010
YCMsPH=0, SORCi 020
XTOP-0, SQRCi 030
YTOP-0, SORCI 040
TNO=TO SORCi 050
NPRTS= 1 SORCI 060

c SCARO IS THE OPTICALLY WEIGHTED CARBON PARTICLE LOADING COEFFICIENT'SORCiO7O
SCARB=270. *W SORCI 080
U3-( W*UTRAT( NCHRG) >**.3333333 SORC1 090
RO-2. 0*i3 SuRCI 100
TAMB-TO+TMPCAL( ZO, ZL.RO )*TSTAR SuRCli to
DELT- .57*TAMB SORC1 120
RSPH-R 0 SORC1 130
ZCMSPH=RO SORC1 140
BUkHT-BURHTR( NCHRG )*RO SORCI 150
BURVZ-1 .3*SQRT(RO) SORCli160
TBURST-. 15*RO SORCI 170
VZSPH- 2,*BURHTTBURST-BURVZ SORCI ISO
ACCEL-( BURV2-YZSPH ),TBURST SORCI 190
VOLSPH-(4.?3. )*3. 141593*RO**3 SORCi200
TNOT=T0tDELT SORCi10
CLAM=DD/1d3 SORC1220

C SORCi23O
C CALCULATE CRATER RADIUS AND DEPTH SORC1 240
C SORCi25O

ONCE- ,FALSE. SORCi 260
IF(NSOIL.EQ.I )IDX(-4 SORCi270
IF(NSOIL.EQ.2. )IDX-3 SORC1280
GO TO 70 SORCi29O

60 IF(NSOIL.EQ. I)IDX-6 SORC1300
IF<NSOIL.EQ.2)IDX-4 SORCi3i 0

70 CONTINUE SORC1320
RC:CR(i 1I DX) SORCi 330
DC-CD( IIDX) SORC 1340
IF (CLAM.LT.I.E-30) GO TO 98 SORC1350
TERM-I. SORC1360
DO 100 1=2 5 SORCt37O
TERM-TERI*6LAM SORC 1380
RC-RC + CR(I IIDX)*TERM SORC1 390
DC DC + CD(IIDX)*TERM SORC1400
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l00 CONTINUE SORCt4I 0
98 CONTINUE SORC1420

RC=RC*W3 SORC1430
DC-DC.-( W*WTRAT( NCHRG >)**.3 S0RC1440

c SORC1450
C GET CRATER VOLUME SORC1460
C SO0C470

DSDC-DSOLD/DC SORC1480
VC-2.*. 1159~3,.,*C*R*DC( .i .*EDC* I -D~,C*SDC3..SO9RCJ490

IF( 050. GE. DC >VC=0.0 SORC1 500
IF(ONCE)GO TO iiO SORCI1t 0
ONCE . TRUE. SORCi52O
IF<NSOZL.EG.tI)VC1=.5*VC SORCi530
IF(NSOIL .EQ.2)VCI= ,25*VC SORCt54O
QO TO 60 S0RL1550

i10 IF(NSOIL,EQ.I)VC-VCI+.5*VC SORC1560
IF(NSOilL.EQ.-)VC-VCi+.75*YC SORCi570

C SORC1580
C CALCULATE OPTICA~LLY WEIGHTED PARAMIETERS SQRC1590
C SORCf600

NDSCS~mIN0(t0,IFIX(5.*W3/i .8)) SORCi 610
CBLEED-0. SORC1 620
DO i01 L=I,HPRTS SORC1630
S(L)=OWM'L(L,NSOIL) * VC SORC1640
VGRAV( L )-OWdSVL,tNSOIL) SORC1650
SPHNS(L)-PRTTN(HSOIL) * S(L) SORC1 660
QE)&C(i,L) =(i .-PRTTN(NSOIL)) *ScL)/FLOAT<HDSCS) SORCJe?0
CBLEED=CBLEED+S( L) SORC 1680

161 CONTINUE SO0C690
CBLEED=CBLEED*. 03/1d3**3 SORC 1700
RCARB=SCARB'SP4NS( 1 SORC 1710
RCARBI=1 ./<i .RCAR8) SORCi 720
RCAR82-RCARB/(1. +RCAR8) SORC 1730
SPHNS( )=SPHNS( I).SCARB SORCI 740
DELH=2. *RO/FLOAT( NDSCS) SORCI 750
Z--DELH'2. SORC1760
DO 200 I=1,NDSCS SORC1770
Z-Z+DEL4 SORC1780
ZDSC< I =2 SORC1790
DO 201 J=I,HPRTS SORC1800
QDSC( I, J)-QDSC(1, J) SORCiSI 0

201 CONTINUE SORCI820
CON=ALOG(QD9C( 1,1 )/VISEXT/DELHe'(2.*RO)/3. 14159) SORCIS30
IF(CON.GT.1.)GO TO 210 SORC184O
0=1. SORCia56
GO TO 230 SO0C166

210 D=CON SORCIS70
DO 220 IT=1L5 SORCIBBO
D-(CON-l .,ALOG(D))*D/(D-l) SORCi890

220 CONTINUE SORC1900
230 R2DSC(I >4 .*RO*RO/D 80RC1910

TDSC I )--DELN'DELI4/C/( DZO*Z**DN )/4, SORC 1920
SI GZ-DELH*DELH/D SORC 1930
XDSC(I)=UO*Z**UM *TDSC(I) SORCI940

200 CONTINUE SORCI950
999 RETURN SORCt960

END SORC1970
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SUBROUT I HE TEMP( Z,TA, DTADZ) TEMP0240
C TEMPOOI 0
C PURPOSE TEMPO020
C TO COMPUTE THE AMBIENT ATMOSPHERIC POTENTIAL TEMPERATURE AND TEMPOO30
C GRADIENT AT A GIVEN HEIGHT, TEMPO040
C TEMPOO50
C INPUTS TEMPO060
C TEMPOO?O
C Z HEIGHT AT WHICH AMBIENT TEMPERATURE AND TEMPERATURE TENPOOSO
C GRADIENT ARE DESIRED, TEMPO090
C TEMPOI 0
C OUTPUTS TEMPOI1 0
c TEMPO12O
C TA AMBIENT POTENTIAL TEMPERATURE TEMP0130
c TEMPO140
C DTADZ TEMPERATURE GRADIENT TEMPO150
C TEMPO16O
C SUBROUTINES AND FUNCTIONS NEEDED TEMPO170
C TEMPO|O
C TMPCAL COMPUTES SCALED TEMPERATURE AT A GIVEN HEIGHT TEMPO19O
C TEMP0200
C CALLED BY DIFEG, ATMCAL TEMPO210
C TEMPO220

COMMONISTARSUSTAR TSTAR ZSTAR TEMP0250
COMMON/EKWIND/ALP, C, PYF, PXF, UNAT, VNAT TEMP0260
COMMONCOEF/AW.Cw BWDW,ATCT, BTDT TEMP0270
COMMON/EKTEMP/ZO L TO TC• TC2 TC3 TEMP0280
COMMON /IOUNIT/IOIN, IO6UT,IPHFUN,LOUNIT,NDIRTUNCLIMT,KSTOR,NPLOTUTEMP0290
S-ZZL TEMP0300
TA=TSTAR*TMPCALZO ZL Z)+TO TEMP031 0
IF(ABS(ZL).LE.l.EO3)G6 TO 10 TEMPO320

c TEMP0330
C NEUTRAL CASE TEMP0340
C TENP0350

DTADZ=TSTAR/( ZO+Z ) TEMP 0360
GO TO 999 TEMPO370

10 IF(ZL.GT.O.0)GO TO 15 TEMPO380
C TEMPO390
C UNSTABLE CASE TEMPO400
C TEMPO410

DTADZ=(TSTARvZ)*(I.-16.*(S))**(-1./2.) TEMPO420
IF(S.LT.-2. 0)DTADZ=(TSTAR/ZL)*(AT/3.*(-ZL/Z)**(4./3. )) TEMPO430
GO TO 999 TEMPO440

C TEMP0450
C STABLE CASE TEMPO460
C TEMPO470

15 DTADZ=(TSTAR/ZL)*(ZL/(ZO+Z)+ 1,) TEMP0480
IF(S.GT. I .5)DTADZ=BT*TSTAR/ZL TEMP0490

999 RETURN TEMPO500
END TEMP05I 0
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FUNCTION TMPCAL<ZO,ZL,Z) TMPO00I0
C TMPOO020C TMPO0030
C TMPO0040
C TMPO0050

C PURPOSE TMPOO060
c TMPOO0O
C TO CALCULATE THE POTENTIAL TEMPERATURE SCALED BY THE SCALE TMPOO080
C TEMPERATURE, T*, FROM GIVEN FRICTION HEIGHT AND MONIN-OBUKHOV TMPOO090
C LENGTH AT A SPECIFIED HEIGHT. TMPO0100
C TMPO0i 10
C TMP60120
C INPUTS TMPOO1 36
C TMPOO1 40
C ZO THE FRICTION HEIGHT IN METERS. TMPO0150
C ZL THE MONIH-OBUKHOV LENGTH IN METERS, TMPOOi6O
C Z THE HEIGHT AT WHICH THE SCALED VELOCITY IS DESIRED TMPO017O
C IN METERS TMPOO1SO
C TMPOO190
C TMPO0200
C RETURNS SCALED TEMPERATURE TMP0O2I0
C TMPOO220
C TMP00230
C CALLED BY ATMCAL, SOURCE AND TEMP TMPO0240
C TMP00250
C **T************************************************************** TMPO0260

LOGICAL LOW TMPO02?0
COMMOH/COEF/AW, CW,BWDWAT, CT,BT,DT TMP0028R0
COMMON /IOUHIT/IOIH, IOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUTMPOO290
PHIM(Z)a(l.-16,*Z)**(-.25) TMPOO300
PSIH(S,SO)=ALOG(((S**2.-.)/(S**2.+1.))*((SO**2.+1.)/(SO**2.-.)))TMPOO310
PSTHS<Z)=-1 .*Z TMPO0320

C TRACE 999 TMPO0330
C TMPOO340
C TMP00350
C PHIM THE SHEAR OF MOMENTUM TMP00360
C PSIH THE UNIVERSAL FUNCTION FOR DEVIATION FROM LOGARITHMIC TMP00370
C POTENTIAL TEMPERATURE PROFILE IN THE BOUNDARY LAYER TMPO03SO
C OF AN UNSTABLE ATMOSPHERE TMPO0390
C PHIHS THE SAME AS PHIH EXCEPT FOR STABLE ATMOSPHERE TMPO0400
C TMPO04 0

IF(ABS(ZL).LE.1.E3)GO TO 100 TMPO0420
TMPCAL=ALOG( I .+Z/ZO) TMP00430
GO TO 999 TMPO0440

100 CONTINUE TMP00450
P=SIGNC 1 . , ZL) TMPO0460
LOW=.TRUE. TMP00470
S=Z/ZL TMP00480
IF(S.LE.t.5.AHD.S.GE.-2.)GO TO 10 TMPO0490
S-AMINI(S, 1.5) TMPOO500
S=AMAXI(S,-2.) TMPO0510
LOW-.FALSE. TMPOO520

tO CONTINUE TMPO530
IF(P)120, 130,130 TMPOO540

120 S-I./PHIM(S) TMPOO550
SI -ZO/ZL TMPOO560
S0-1 ./PHIM(SI) TMPO0570
TMPCAL-PSIH( S,SO) TMPOO5S0

C TMPOO590
C FIND CONSTANTS FOR MATCHING IN UNSTABLE CASE AT Z/ZL--2. TMPO0600
C TMPOO610

S2--2. TMP00620
AT-3.*(I.-16.*S2)**(-./2.))*(-S2)**(t./3.) TMP00630
CT--I .*AT* -92 )*,(-I ./3.) TMPO0640
GO TO 52 TMP00650

130 CONTINUE TMP00660
PSI-PSIHS( S) TMP 00670
TMPCAL=ALOG( I .+*ZL/ZO)-PSI TMP00680

C TMP00690
C FIND CONSTANTS FOR MATCHING IN STABLE CASE AT Z/ZL-1.5 TMPOO00 -
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C TMPOO7I 0
S2=1.5 TMP00720
8T-I -.A;Z0./ZL492>eii. TMP00730
DT--1 .*BT*S2 TMP00740

52 CONTINUE TP05
IF<LOU)GO TO 999 TMiP00760
IF(P>53 53 54 TMPOO770

53 TMPCALmtMPtAL+CTT*(-ZLIZ)**( I /3.) T11P00780
GO TO 999 TMP 00790

54 TMPCAL=TMPCAL+DT+BT*2'ZL TMP 00800
999 RETURN THPOOBI 0

END TMPOO820
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SUBROUTINE TRAP(TRSK,TRWK,TRSP,H,SIGW,SIGO,TIME,SKT,WAK,SPH) TRPO0510
C TRPO0010
C THIS SUBROUTINE PERFORMS A TRAPEZOID INTEGRATION TRPO0020
C TRPO0030
C INPUTS TRPO0040
C TRPO0050
C TRSK - ESTIMATE TO THE CLOSEST POINT ALONG THE LINE OF SIGHT TRPO0060
C TO THE CENTER OF THE SKIRT TRPOO0O
C TRPO00OG
C TRWK - ESTIMATE TO THE CLOSEST POINT ALONG THE LINE OF SIGHT TRPOO090
C TO THE CENTER OF THE WAKE TRPO0O00
C TRPOOI10
C TRSP - ESTIMATE TO THE CLOSEST POINT ALONG THE LINE OF SIGHT TRPOO120
C TO THE CENTER OF THE SPHERE TRPO013Q
C TRPOOt40
C H - INTEGRATION STEP SIZE THROUGH THE SKIRT TRPOO150
C TRP00160
C SIGW - INTEGRATION STEP SIZE THROUGH THE WAKE TRPOO170
C TRPO06iO
C SIGO - INTEGRATION STEP SIZE THROUGH THE SPHERE TRPCOISO
C TRPO0200
C TIME - TIME TRANSMITTANCE IS DESIRED TRPOO2IO
C TRPO0220
C ALL OTHER NEEDE INFORMATION IS PASSED VIA COMMON BLOCKS TRPO0230

TRPO0240
C TRPO0250
C OUTPUTS TRPO0260
C TRPO02?O
C SKT - CONTRIBUTION TO THE CONCENTRATION ALONG THE LINE OF TRPO028O
C SIGHT FROM THE SKIRT TRP00290
C TRPO0300
C WAK - CONTRIBUTION TO THE CONCENTRATION ALONG THE LINE OF TRPO031O
C SIGHT FROM THE WAKE ONCE THE BUOYANT SPHERE HAS TRPOO320
C CONVERTED TO THE WIND MODEL TRPO0330
C TRPO0340
C SPH - CONTRIBUTION TO THE CONCENTRATION ALONG THE LINE OF TRPOO350
C SIGHT FROM THE SPHERE ONCE IT HAS CONVERTED TO THE TRPO0360
C WIND MODEL TRPO0370
C TRPO0380
C FUNCTIONS NEEDED TRP00390
C TRPO0400
C CWIND - USED TO FIND THE CONCENTRATION AT A SPECIFIED POINT TRPO0410
C (X,Y,Z) ALONG THE LINE OF SIGHT DUE TO THE SKIRT TRPO0420
C TRP00430
C CWAKE - USED TO FIND THE CONCENTRATION AT A SPECIFIED POINT TRP00440
C (X,Y,Z) ALONG THE LINE OF SIGHT DUE TO THE WAKE TRPO0450
C TRP00460
C CSPHER - USED TO FIND THE CONCENTRATION AT A SPECIFIED POINT TRPO04?0
C (X,Y,Z) ALONG THE LINE OF SIGHT DUE TO THE SPHERE TRPO0480
C TRPO0490
C ************************************************************ TRP00500

REAL KX,KZ TRPO0520
LOGICAL. SWITCH CHANGE,ONCE TRPO0530
DIMENSION OWF(5,2),OWFC(5),TRSK(3),TRWK(3),TRSP(3) TRPO0540
COMMON/LOS/TR(3),RE(3),U(3) TRPO0550
COMMON/ACL/CWINDS,CWINDC,CWINDW TRPOO560
COMMON/CARB/RCARBI,RCARB2 TRPO0570
COMMON/TRAN/VTR KZ,KX,TTR,XTR,ZTR,QPUFF(3),SWITCH,CHANGE TRPOO580
COMMON/SIG/SIGO2 SIGC TRPO0590
COMMON/POINTS/XN6 RM,DOTI,DOT2 DOT3 TRPO0600
DATA OWF/ 93 52,.44,2.E-03,1.,i.,1.,1.,4.E-03/ TRP00610
DATA OWFC/I,,.9t,.5,.2,1.E-03/ TRPO0620
TI-TIME TRPO0630
SKT-o.0 TRP00640
WAK-0.o TRPO0650
SPHO.0 TRPO0660
SUM=O.0 TRPO0670
SUMI-OO TRPOO680
SUM2-O.0 TRPO0690
IND=20 TRPOO700
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ONCE-.FALSE.TRP6071 0
P0.0 TRP00720
F=0. TRP00730
,J=O TRP00740
DO 10 I-lIND TRP 00750
Xl H*FLOAT(I-1) TRP00760
1)131 DOrI+XI TRPOO770
IF.DIST,GT.XNORM)C' TO 10 TRPOO780
Ig-'v1ST.LT.0.0)O TO 10 TRPOO790
X=TRSK i )+NI*U( 1) TRP0080O
Y TxSKe.2)+XI*U(2) TRP0USI U
Z=TRSK< 3).XI*U( 3. TRPOO820
FP-F TRP60630
ACL-CWIND<)X.Y,2, TI) TRP&0840
F=lACL TRP00850

C TRPOO860
C CHECK TO SEE IF THE CONTRIBUTION IS NEICLIGAPLE TRP06876

C TRP00880
IFe.NOT. ONCE )ACLi-ACL TRPO0096
IF<ACLi.LT.1,E-10)GO TO ii TRP 00900
PER=. 0l*ACLJ TRP009i u
OICE= TRUE, TRP00920

IF e.LT IPER)GO TO I1I TRPA0940
IF, .LE,i)GQ TO 10 TPP :0-95 u
SUk-SUM+FP+F T RP 00960

$0 CONTINUE TRP60970
ii CONTINUE TRF 0095 u

lF((TIME-TTR3,LT.i E-20)GO TO 31 TRP600
TRpol1000

C COMPUTE THE CONTRIBUTION TO CL FROM THE SPHER~E USING A TRAPEZOID TRP6I100
C INTEGRATION ONLY AFTER THE BUOYANT FIREBALL HAS CONVERTED TO THE WINDTPPOiO2O
C MODEL TRPI063u
C TRF01 040

ONCE= .FALSE. TRP0I05u
FP=0. 0 TRPOI 060
F-t, 0 TRPOi 070

J~flTRP0l 090
DO 20 Iu1,IHD TRPOI1u90
XI=SIG0*FLOA.TCI-I ) TRPOI 100
DI&T=DOT3.X I TP01 Ii
IFt'IST.GT.XNORM)0O TO 20 TRPOI 120
IFPDIST.LT.O.O)GO TO 20 TRP61 136
X=TR9P(lI).XI*U( 1) TRPOI1140
Y=TrS!P( 2 ).XI*U( 2) TRPOI1150
Z-TPSP( 3)+XI*U( 3) TRP01 160
FP=F TRPO i ?Q
ACL=CSPHER(X, Y,Z, TI) TRPOI 180
F-ACL TRP01 190
IF( .NOT .ONCE )ACLI-ACL TRP01200
IF(ACLi.LT.i.E-05)GO TO 21 TRPOI 21 U
PER-, 01*ACLi TRP01220
ONCE-. TRUE. TRP~t230
J-J*1 TRP0I240
IF(ACL.LT.PER)GO TO 21 TRPOJ250
IF(J.LU.)GO TO 20 TRPOI260
SUMi;SuNi .FP+F TRP01 270

20 CONTINUE TRP01280
21 CONTINUE TP19

C TRPOi 300
C COMPUTE CONTRIBUTION TO CL FROM THE WAKE AFTER THE BUOYANT FIREBALL TRP0131O
C HAS CONVERTED TO THE WIND 140DEL USING TRAPEZOID INTEGRATION WITH STEPTRP01320
C SIZE SIGW. TRPOI1330
C TRPO1340

ONCE-. FALSE. TRPOI 35u
FP-O. 0 TRP01 360
F- 0.0 TRP01370
J- 0 TRPOI3130
DO 30 1-l,IND TRPOI 390
XI-SIGW*'FLOAT( I-I) TRPOI 400
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DI 9T-DOT2+XI TRP0I410C
IF(DIST,GT,XNORM)GO TO 30 TRP01420
IF(DISTLT.O.O)GO TO 30 TRPOI1430
X-TRWK( I >+lXI*U< 1 ) TRP01440
Y=TRUk< 2)+XI*U(2> TRP01450
Z=TRWK( 3)+XI*U( 3) TRPOI1460
FP=F TRPOI 47
ACL=C(tJAKE(X2,TI) TRP01480
F=ACL TRP01 490
IF(. NOT, ONCE )iCLi=ACL TRP01500
IF(ACLILT.l.E-05)GCO TO 31 TRP615i 0
PER=. 0I*AC:Li TRP01520
Or4CE= .TRUE. TRPOI530

J=J~tTRPOI1540
lF(ACL.LT.PER'GO TO 3t TRP01550
IFeJ.LE.t>GO TO 30 TRP01560
&iJM2=SUM2+FP +F TRP01576

30 CONTINUE TRP01580
31 CONTINUE TRPFi590

SKT=( A8SCH ).2. )*SLIH TRP01600
WF*= eABS( 8 1 iW )/~2. )*SUM2 TRF06i 0
SPH=(ABS( SIeO :/2. )*SUMI TRP0I 620

999 RETURN TRP01630
END TRPOI640
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SUBROUTINE TRNCAL(TRHREC,TIME,TRHLOS) TRLO0520
C TRLO001 0
C CONTROLING ROUTINE FOR CALCULATING TRANSMITTANCES FOR CHARGE TRLOO020
C DISTRIBUTION TYPES I AND 2 TRLO0030
C TRLOO040
C INPUTS TRLO0050
C TRLOO060
C TRN - TRANSMITTER COORDINATES IN THE LOCAL COORDINATE SYSTEM TRLOO070
C TRLO00SO
C REC - RECEIVER COORDINATES IN THE LOCAL COORDINATE SYSTEM TRLOO090
C TRLOOI 0
C TIME - TIME AFTER THE DETOATION AT WHICH A TRANSMITTANCE IS DESIRED TRLOoIIO
C TRLO0I20
C ALL OTHER NECESSARY INPUTS ARE PASSED IN COMMON BLOCKS TRLO0130
c TRLO~i40
C TRLOOi50
C OUTPUT TRL0OI6O
C TRLO0170
C TRNLOS - TRANSMITTANCE ALONG THE SPECIFIED LINE OF SIGHT TRLOOISO
C TRL 0 0 19 0
U SUBROUTINES NEEDED TRLOO200
C TRL002 0
c A/RG - FINDS THE AVERAGE OF THE MOMENTS FOR THE DISCS TRL00220
C TRL u2O30
C VSUri - ADDS TWO VECTORS TRL00240
C TRLOO250
C UNIT - DETERMINE A UNIT VECTOR TRL00260
C TRL 00270
C TRNCLD- DETERMINE THE LENGTH OF THE INTERSECTION OF THE LINE OF TRLO028O
C SIGHT WITH THE WAKE AND SPHERE TRLOO290

TRLOO300
U TRAP - DOES A TRAPAZOIDAL INTEGRATION THROUGH SKIRT WAKE AND S TRLO0310
C SPHERE FOR NON-HORIZONTAL LINES OF SIGHT TRLOO320
C TRLOO330
C TPNCHK- CHECKS TO SEE IF THE OBSCURATION IS SUCH THAT THE TRLOO340
U TRANSMITTANCE IS LESS THAN A SPECIFIED VALUE TRLO0350
C TRLOO360
C TRLO0370
C FUNCTIONS NEEDED TRLOO380
C TRLO0390
C DOTPRD - FINDS THE DOTPRODUCT OF TWO VECTORS TRLO0400
C: TRL 041 0
C CIlIND - FINDS THE CONCENTRATION ALONG A SPECIFIED HORIZONTAL TRLO0420
C LINE OF SIGHT OR DETERMINES THE CONCENTRATION AT SOME TRL00430
C POINT ALONG THE LINE OF SIGHT FROM THE SKIRT TRLOC440
C TRLO0450
C CWAKE - SAME AS CWIND EXCEPT FOR WAKE TRLO0460
C TRLO0470
C CSPHER - SAME AS CWIND EXCEPT FOR BUOYANT SPHERE TRLOO4SO
C TRLO0490

C TRL Q051 0
REAL KZ,KX TRLOO530
DIMENSION TRN( 3),REC(3),OWFC5,2),OWFC<5),TEMPC2) TRLOO540
DIMENSION DIR(2), XW(3),XS(3) TRL00550
DIMENSION TRSK(3) TRWK(3),TRSPC3) TRLOO560
LOGICAL HORIZSWITCH,CHANGE,TEST,SKIP TRLOO570
COMMON /IOUNIT/IOIN, IOOUT,IPHFUNLOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUTRLO0580
COMMON/CARB/RCARB I,RCARB2 TRL 00590
COMMON/BUOYCL/RSPH,DELT,VZ XCMYCM,ZCM,XTOP, YTOPSPHNS(3),RISTIM TRLO0600
COMMON/MO5/DIFFC2,200).NCHTOT,PRSEPC200),NTOT,NARY,ITOT, TRLO0610

+ DMM(600) DMMY(401) TRLOO620
COMMON/GEOM/COSTH2,SINTH,SINTH2,VISEXT,RTPI,SCRN(2) TRLOO630
COMMON/MODE/HOR IZ TRLOO640
COMMON/TRAN/VTR KZ,KX, TTR XTR, ZTR,QPUFF(3),SWITCH,CHANGE TRLOO650
COMMON/ACL/CWNS,CWINDC, 6WINW TRL 00660
COMMON/LOS/T( 3), R( 3 ),U(3) TRL00670
COMMON/SIG/SIG02, S1GC TRLOO680
COMMON/CHARGE/NCHG TRL00690
COMMON/POINTS/XNORM, DOTI ,DOT2, DOT3 TRL00700
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COMt'ON/TRANNY/THRESH, TEST. NIL, NSOIL TPL0071 0
COMMON/SKIP! 178K!P TRLOO72O
COMMON/"EKTEMP/ZC',ZL,TO.TCI ,TC2,TC3 TRL60730
DATA ONEM/-1.0/ TL04
DATA OWF/.,,,93,.52,. 44,2E0,.I,.iE-3 TkLO?50
DAiTA OWFC/1.,.95,.5,.2,1.E-03/ TRLOO760

C FRMTRE LIETRLO0770
C PAAEEIETHE LIECONNECTING THE TRANSMITTER AND RECEIVER TRLOO?80
C TRLOO?90

NCHC=1 TRL 00800
SKIP=. FALSE. TRLO0G8 0
TEST- FALSE. TRL0O820
RSPM u u TRL00830
HWpk=@Oa TRL 00840
ACLbKT=u 0 TRLOOSSO
AC:LWpK=0.0 T RL 00860
ACLSPt4 = .0 TRLOO0I'o
XNORM=0 0 TRLO 0890
DO 10 I=1,3 TRLO0890
R( I)=REC( I) TRLOO900
Te h THN(I) TPLO&091 0
U( I "=P< I )-T< I) TRLQ00920
XNOR M =XNORM+Ul( I )**2 TRL Cc0f1l0

10 CONTINUE TRLOQ094O(
XNORM=SORT( XNORM) TRL 00950
U( 1 )=U< 1 )/XNORM TRL00960
1 2 )=U 2 )/XHORM TRL0097O
U( 3 I,=U( 3 )/XNORM TRLO('980
IFO TIME--TTR).LT.1.E-20)GO TO 14 TRLOO9

C TRLOI000
C IF THE BUOYANT SPHERE HAS BECOME WIND BLOWN DETERMINE THE CENTER OF TRL0IOIG
C MASS OF THE REFERENCE CHARGE. TFLO 20
C TRL0030

XCM=XTR+VTR*C TIME-UPR) TRLO? 040
ZCM=ZTR TRLOI 050

C TRLOI 060
C DETERMINE CENTER OF (JAKE FOR REFERENCE CHARGE TRL0IO0
C TRLOI 080

14 ZX=5,0 TRLOI1090
CALL AVRG(ZX,TIME,QTOT,XBAVRG,S!G2X,SIG2Y) TRLOIIOO
XW( 1)-C XBAVRG+XCM )/2. TRLO1 110
XWC 2 )YCM/2. TRLOI1120
XW( 3 )=( 5,.0+2CM )/2, TRL. 0i 130

C IFTRL61 140
C IFTHE DIFFERENCE BETWEEN THE TRANSMITTER AND RECEIVER IS GREATER TRLOII50
C THAN 1 PERCENT OF THE DISTANCE BETWEEN THEM THEN THE LOS IS TRLO116O
C CONSIDERED A SLANT PATH. TRL0fI170

13 TRLOI 180
1IF(ABS(I.3)),GT..0l)GO TO 20 TRLOI1190
IFCABSCTRN(3)-REC<3)).LT i .E-06)GO TO 9 TRL0120Q

c TRLOI2iO0
C COMPUTE CLOSEST POINT ALONG THE LOS TO OUR ESTIMATE OF THE CENTER OF TRLOI220
C THE WAKE TRLOI230
C TRLOI1240

DODT=-<(t 1)*(T( I)-X(W( I)Y*U(2>*(T(2)-XW(2))+lJ(3>*(T(3)-XW(3))) TRLOI250
T 3 )T(3 )+U( 3)*DOT TRL01 260
R< 3 )=T( 3) TRLO1 270

c TRL0I1280
C COMPUTE CONTRIBUTIONS FOR A HORIZONTAL PATH TRL01290
c TRLO1300

9 NORIZ=.TRUE. TRL013i 0
CALL VSUM(REC,TRN,ONEM,DIR) TRL01320
CALL UHITCDIR,DIR,RAHGE) TRL0I330
COSTH=DlR( I) TRL01 340
SINTH-DIR( 2) TRL01350
SZNTH2=SINTH*SINTH TRL01360
COSTH2-COSTH**2 TRLOI 370
SCRN(lI)-SINTH TRLO1380
SCRH( 2 )a-COSTN4 TRL 01390

DO 1 J-lITOTTRLOI400
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DO it 1=1 ,2 TRLOi4IO
TEMP( I )=DIFF( I, J) TRL01420

I CONTINUE TRL01430
PRSEP J )=DOTPRD< TEMP, SCRN) TRL01440

12 CONTINUE TRL01450
X=DOTPRD( SCRN, TRN TRL 01460

C TRL01470
C COMPUTE THE CuNTRIBUTION FROM THE SKIRT AT A HEIGHT OF T(3) WHERE T(3TRL01480
C IS THE HEIGHT OF THE TRANSMITTER IF THE DIFFERENCE BETWEEN THE TRL01490
C TRANSMITTER AND RECEIVER HEIGHTS IS SMALL AND IS THE Z COMPONENT OF TRL01500
C THE POINT ON THE LINE CONNECTING THE TRNSMITTER AND RECEIVER .WHICH TRL0I510
C IS CLOSEST TO OUR ESTIMATE OF THE CENTER OF THE WAKE OTHERWISE. TRLO1520
C TRL0i530

ACL, T=ChlI ND( X, Y, T( 3 ), TIME:) TRLO 1540
IF TEST )CO TO 998 TRLO1 550

C TRL0156u
C TEST IS LOGICpL HPIABLE RETURNED IN COMMOHTRANNY/ FROM SUBROUTINETRL06570
C TRNCHF wHiZ-H IS CHLLED .Y CWIND, CWAKE, CSPHER, TRNCLD, AND TRAF TRLOi580C
C EACH TIME A CONTRIBUTION IS MADE TO THE OPTICALL WEIGHTED TRL01590
C CONCENTRAUTri- HLONG THE OPTICAL PATH TPLOI600
C TRLi6i O
C TEST=.FALSE. TRANSMITTANCE IS GREATER THAN TRNMIN TRLOI620
C ( TRANE.MITTANCE THRESHOLD), TRL0i630
C TRUE. TRANSMITTANCE IS LESS THAN TRNMIN TRLOI646
C TRL01650

IF TIME.GT TTR)ACLWAK=CWAKE(X,Y,T(3),TIME) TRLOI660
IF<TEST)GO TO 998 TRL01670
IF, TIMEGT TTR)AI':LSPH=CSPHER(X,Y, T(3),TIME) TRLI680
IF( TEST GO TO 998 TRLOI690
IF, fIME , ', .Tk)GO TO 50 TRLO(1700

Si, ' , = r4-- L :,i T TRLli7I 6
6 N l AC L 41 AK" TRL01720
4,) J C ! L = A F)- i. -, H TRLOi 730
'L.L T ''! ,I 4-'PM,TIME,AC.LWK,ACLSPH. TRLOI 740
IF. TEST uLI Tu 'J98 TRLOI750
", TO i TRLO1?60

C TRLOI7?7
C ,O T14PE _[[ I TEGRATION FOR SLANT PATH IN BOTH DIRECTIONS FROM TRL01780
C AN E_-TIR u THE LOCATION OF CENTER OF THE SkIRT USING A STEP SIZE TRL01790
C OF S u,THE ,EOr!ETRIC MEAN OF THE AVERAGE OF THE SPREADS OF THE DISCS TRLO18O0
C IN BuTH TH-F X HND Y DIRECTION.THEN IF THE BUOYANT SPHERE HAS TRLO18!0
C CONVEFTEL. 70 T'l-E WIND MODEL DO THE SAME FOR THE WAKE AND SPHERE TRL0I820
C WITH T;E pF ",FRIATE STFr SIZE. (CHECK TO SEE IF SPHERE HAS TRL6IS30
C CON;VERFE[ Tj) TH i WIND MODEL IS DONE IN TRAP.) TRL01840
C TRL0I850

20 H'lFlI .FALSE. TRLO1860
S.X T( 5. ) TRLO1870

i "=uPTc Si t-2 TRL01880
i G=SOR ( s IX*S-Y I TRL 01890

CALL .k IN 2. O0,U. U , TRL01900
I )=TIME*I.UX TRLO910

XSc )=TIME*UY TRL01920
<S=2, u TRLOi 930

C TRLOi940
C FIND THE POINTS ON THE LINE CONNECTING THE TRANSMITTER AND TRLOI950
C RECEIVER THAT ARE CLOSEST TO OUR ESTIMATE OF THE CENTER OF TRL01960
C THE SKiiT,WRKE, "LN .- TRLOi970
C TRL01980

DO 48 J=l,ITOT TRL01990
XSK=XS< I )+DIFF( 1.!) TRL02000
YSK=XS(2)+DIFF(2, J) TRL02010
ZSK=XS( 3) TRL02020
DOT I=-( L( 1 )*( T( I )-XSK )+U( 2 >*( T( 2 )-YSK )+U( 3 )*( T( 3 )-ZSK)) TRL 02030
IF<DOTiLT.0.0)DOT1=O,0 TRL02040
iF<D:OTI ,GT.XNORM)DOT1=XNORM TRL02050
XWK=XW( I )+DIFF( 1, J) TRL02060
YWK=XW( 2)+DIFF(2, J) TRL02070
ZWK=XW( 3) TRL02080
DOT2=-( U( 1 )*( T I )-XWK )+U(2 )*( T(2 )-YWK)+U( 3 )*( T(3)-ZWK)) TRL02090
IF(DOT2.LT.O,0)DOT2=0,0 TRL02100
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YF( 00T2 Or. XNOR?)00T2-XNORM TRL02I190
XSPuXCMtDIFFC I *J) TRL02120
YSP=YCt1+D1FF(2, j) TRL02130

I )*( T< TRLO214O
D0T3=-( U( )<TI 'XSP)>I( 2 >*( T( 2 -YSP )+U( 3 )nT(3 >-ZSP>) TRLO21 50
IF(&0T3.LT. 0. ODOT3-0, 0 TRLO216O
IF< 00T3 .GT. XNORM )D013=XNORM TRL 02170
NCHC=J TRLO2ISO
D0 45 11=1,3 TRLO219O
TRSK( I)=T(1II)+LJC II)*DOTI TRL02200
TRIWe( II)=T< II )U(1II)*D0T2 TRLO22I 0
TRSP 11 >=T( II +U<II )*00T3 TRL02220

45 CONTINUE TRL02230
DIFS=DXFFUS(Z0,ZL,2. 0) TRLO '240
SICZ=S0RT( 2. *DiFS*TIME) TRL02250
1F(S102,LT,1.0)SIGZ=1.0 TRL02260'
H=UC I).*SIGX+U(2).S1GV.U(3)*SICZ TRLO2270
IF(TIME.LT,TTR)GO TO 46 TRLO22SO0
HSPX=SQRTC 8002.2. *kX*( TIME-TTh ) TRLO2290
HSPY=HSPX TRL02300
HSP>7S0RT S1C012+2.*KZ*( TIME-TTR))' TRL023i 0
NSPH=<( 1)sHSPX+U< 2)*NSPY+UC 3)*H4SPZ )/-2. TRL 02320O
Nwuci,= HSPHtH )/2. TRL 023350

46 CONTINUE TRL02340
CALL TR(P(TRSK,TRtK,TRSP,,HAW,NSPH,TIME,SKT,WAK,SPH) TRL02350
ACLSKT=ACLSKT+SKT TRL02360
ACL iAK=ACL SAK+ MAK TRLO23?0
ACLSPH=ACLSPH+SPH TRL02380
CALL TRNCHM ACLSkT, ACLUAK, ACLSPH) TRL 02390
IF( TEST )CO TO 558 TRL02400
94=-N TRLO24I 0
IF<TIME.LT.TTR)CO TO 4? TRLO242O
ISPH=-HSPH TRL02430
HbJAK =-HWAK TRL 02440

47 CONTINUE TRLO24SO
CALL TRAPCTRSK,TRWK,TRSPJH,HWAK,HSPH,TIME,SKTUAC,SPH) TRL02460
ACLSKT-ACLSKT+SKT TRL02470
ACLIJAICACLbJAKtbIAK TRLO2480
ACLSPH=ACLSPN+SPN TRL02490
CWINDSuACLSKT TRLO2500
CW lNDU-ACLWAK TRL 0251 0
CU INDStACLSPH TRL 02520
CALL TRNCHK( ACLSKT, ACLWAK, ACLSPH): TRL 02530
IFCTEST)QO TO 998 TRL02540

48 CONTINUE TRL02550
IF(TIME.GT.TTR)GO TO 50 TRL02560
CALL TRNCLD( XNORM, TIME,ACLWAC, ACLSPH) TRLO2570
IFCTEST)GO TO 998 TRLO2580

50 CONTINUE TRL02590
ACLC=<ACLWAK+ACLSPH)*<RCARBI*OWF(NWL,NSOIL )+RCARB2*OWFC(NhJL)) TRL02600
ACLS=ACLSKT*OUFC NWL ,NSOIL) TRLO26I10

C TRL02620
C COMPUTE THE TRANSMITTANCE ALONG THE LINE OF SIGHT TRL02630
C TRL02640

TRNLQS=EXP( -ACLS-ACLC) TRL 02650
GO TO 999 TRL 02660

998 TRNLOS-0.0 TRL026?0
999 RETURN TRL 02680

END TRL02690
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SUBROUTINE TRNCiK<ACLACLW,ACLC> TRKO03i 0
C TRKO0010
C THIS IS A SUBROUTINE TO CHECK IF THE CONCENTRATIONS ARE HIGH ENOUGH TRK00020
C SO THAT THE TRANSMITTANCE WILL BE BELOW A GIVEN LEVEL, TRKOO.3O
C TRK00040
C INPUTS TRKO0050
C TRK00060
C ACLS - CONTRIBUTION TO THE CONCENTRATION ALONG THE LINE OF SIGHT TRkOO070
C DUE TO THE SKIRT TRKOO060
C TRKO0090
C ACLU - CONTRIBUTION TO THE CONCENTRATION ALONG THE LINE OF SIGHT TRKOOi0O
C DUE TO THE WAKE TRKOo119
C TRKOOi2b
C ACLC - CONTRIBUTION TO THE CONCENTRATION ALONG THE LINE OF SIGHT TRk00130
C DUE TO THE 6UOYANT SPHERE TRKQ0i40
C TRK0O150
C ALL OTHER NECESSARY INFORMATION IS PASSED VIA COMMON BLOCkS TRKOOI6o
C TRK0O0170
C OUTPUT TRKO0i26
C TRKO,190
C TEST - LOGIICAL VARIABLE PASSED IN COMMON/TRANNY/ THAT IS .TRUE. TRK00200
C IF THE COHCENTRATION IS SUCH THAT THE TRANSMITTANCE TRKO0210
C ALONG THE LINE OF SIGHT WILL BE LESS THAN THE THRESHOLD TRK00220
C VALUE AND IS ,FALSE. OTHERWISE TRK0230
C TRK00240
C TRKO0250
C FUNCTIONS ANT SUBROUTINE NEEDED TRK 00260
C TRK 0270
C NONE TRK0O2SO

S***********************************,**************q,******* TRK00290
TRK00300

DIMENSION OWF(5,2),OIFC15) TRK00320
LOGICAL TEST TRKO0330
COMMON,-CARB/RCARBI ,RCARB2 TRK00340
COMMON/TRANt4Y/THRESH, TEST, NWL, NSOIL TRK00350
DATA OWF/! . ,93. .52, .44,2.E-03, 1 ,, !,, ., 1 .,4.E-03/ TRKO0360
DATA OWFC./, .95,.5,.2,1.E-03/ TRKO0370
TEST= .FALSE. TRK00380
ACL= RCLW+ACLC )*(RCARB,f*OIJF NWL,NSOlL)+RCAR82,OtiFCNWL )) TRK00390
ACL=ACL+ACLS*CWF< N, L, NSOIL) TRKO0400
IF( ACL. CT. THRESH )TEST=. TRUE. TRK0041 0

999 RETURN TRKO0420
END TRK 00430
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SUBROUTINE TRNCLD(XNORMTIME,ACLWAK,ACLSPH) TRDO0350C TRDO000IOC ROUTINE FOR DETERMINING CONTRIBUTION FROM SPHERE AND WAKE TRDO0020
C BEFORE THE BLUOYANT SPHERE HAS CONVERTED TO THE WIND MODEL, TRDOO0030
C TROO040
C INPUTS TRDOO0050
C TRDO00060
C XNORM -DISTANCE BETWEEN THE TRANSMITTER AND RECEIVER TRDO0070
C TRDO0008
C TIME -TIME AT WHICH TRANSMITTANCE IS DESIRED TRDO00090
C TRDO000
C OUTPUTS TRDO110
C TRDOOi20
C ACLWAK -CONTRIBUTION FROM WAKE TO OPTICALLY WEIGHTED CONCENTRATIONTRDOOi3Q
C ALONG GIVEN LINE OF SIGHT TRDOOI46
C TRDO0i40
C ACLSPH -CONTRIBUTION FROM BUOYANT SPHERE TO OPTICALLY WEIGHTED TRDOO160
C CONCENTRATION ALONG GIVEN LINE OF SIGHT TRD00170
C TRDOOt0
C SUBROUTINES NEEDED TRDOOt1O
C TROO200
C AVRQ -COMPUTE THE AVERAGE OF THE MOMENTS FOR THE DISCS TRD00210
C TRDO0220
C W1N -COMPUTE THE WIND SPEED AT A GIVEN HEIGHT TRD0230
C TRDOO240
C AMOUNT-COMPUTE THE DISTRIBUTION OF THE LOADING BETWEEN THE BUOYANTTRD00250
C SPHERE AND WAKE. TRDO0260
C TRD002?0
C COHLEN-COMPUTE THE LENGTH OF INTERSECTION OF NON-HORIZONTAL LINE TRDO02?0
C OF SIGHT WITH A CONICAL SHAPED WAKE TRDOO290
C TRDO030O
C TRNCHK-ROTINE TO CHECK IF THE OBSCURATION IS SUCH THAT THE TRDOO0310
C TRANSMITTANCE IS LESS THAN A USET SPECIFIED AMOUNT TRDO032O
C TTRD00330
C*TRDOO3340

LOGICAL HORIZ TEST TRDO0360
DIMENSION CENTERS3 TRDO00360
CODMON/MOE.HORIZ TRDO0380
COMMON/GEOM/COSTH2,SINTH, SITH2,VISEXTRTPISCRN(2) TRDO00390
COMMON/BUOYCL/RSPH,DELT VZ,XCM,YCM,ZCM,XTOP,YTOP,SPHS(3),RISTIM TRDO0400
COMMON/PRTIF/RO,ECGRA( 3C TPPPRTS TRDO04t0
COMMON/DISCS/VDSCS,TDSC(2 ), XDSC(20),ZDSC(20,R2DSC(20),QDSC(20,3)TRD00420
COMMON/MOS/DIFF(2,200),NCHTOT,DPRSEP(200),NTOTMARY,ITOT, TRD00430

+ DMM(6O),DMMY(401 ) TRD00440
COMMON /IOUHIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTU,CLIMT,KSTOR,HPLOTUTRD00450
COMMON/LOS/TR(3),RE(3),U(3) TRDO0460
COMMON/TRANNY/THRESH,TEST,NWLNSOIL TRDO0470
COMMON/ACL/CWINDS,CWINDC,CWINDW TRDO0480
COMMON /CONST/PI,PI2,PIRADTWOPI,TORRMB,CDEGK TRD00490
ACLWAKO.O P TRDO0500
ACLSPH=0.0 TRDG0510

LH 0TRDO0520

C DETERMINE THE RADIUS OF THE BASE OF THE CONE TRDO0530
C TRDO0540

ZX-5.0 TRDO0550
CALL AVRG(ZX,TIMEOTOT,XBAVG,SIG2X,SIG2Y) TRDO0560
IF(QTOT.LT.1.E-lO)GO TO 33 TRDO0570
SIGX-SQRT(SIG2X) TRD00580
SIGY=SQRT(SIG2Y) TRD 00590
RB-SQRT(SIGX*SIGY) TRD00600
GO TO 35 TRDO0610

33 CALL WZN<5.0,UW,V) TRDO0620
XBAVGUW*TIME TRDOO0630
RB-0.0 TRDO0640

35 VOLWAK-<PI/3.)*(ZCM-5.0)*(RSPH**2+RSPH*RB+RB**2) TRDO0650
VOLSPH=(4,/3.)*PI*RSPH**3 TRD00660
CALL AMOUNT(VOLSPHWAKALSPHAL) TRDO0670
DO 80 J-l,ITOT TRDO0710
IF (VOLWAK.LE.O.O) GO TO 68 TRDOO6BO
XB-XBAVG+DIFF(1,J) TRDO0720
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YB-DFF2, 4) TRD'00730
XC-XCM+DIFFC 1..J) TRD00740
YC=YCM+OIFFC2, 4) TRD 00750
IFCABS(L'3)).LE..01)GO TO 110 TRD0O760
220T=5. a TROOO7TO
CA4LL CONLEH(UJ TR,ZCH,ZBOT,XC.,YC,RSPM,RB,XB.YS,XNORM,PLENWK) TRD00780
ACLWsPLEt4UK*WAKAL /VOLWAC TRD 00790
GO TO 69 TRDO09OO

68 MCLW=0.0 TRD00810
69 CONTINUE TRD0O820

AC LRK = A C LWAk +MC LW TROOO830
CALL TRNCNK(CWINDS,ACLWAK,ACLSPN> TRO00B4O
IFC TEST )GO TO 999 TRD0O850

OETERINE SHERETRt'00860
DEEMN CONTRIBUTION FROM SPER CF A SLANT PATH TRD0O870

)=C.IF iJ)TCI TRDCO880
CENTER(l I MDF~iJ-Rl TROO90
CENTERC2)=YCM+DIFF(2, J)-TR(2) TO00
CENTER( 3)=ZCM-TR( 3) TRD 0091 0
CLOSE=U( I)*C:ENTER< I )+J( 2 )*CENTER( 2 )tL'(3)*CENTEe( 3) TR'0 0920
CON=CENTER 1 ,)**2+CENTEP 2 )**2.CENTER( 3)**2-RSPH**2 TRD0 0930
R ADlC =CL OSE* *2-CON TRD00940
iF(RADIC.LT.0.O)Cs TO 75 TRD00SOi
PNEAR=C:LOSE-SQRT( RADIC) TRD00960
PFAR-CLOSE+SORT( RADIG.' TRDO09?'0
PLENSP=AMIN~i(PFAR,XNORM)-A'AX1(PNEAR, 0.0) TRDOO980
IF( PLENSP .LT.0.0 )PLENSP=0.0 TR000990
MCLLSPLENSP*SPHAL/VULSPM TROOI 10
GO TO 76 mRO 1ow0

75 ACLS=0.0 TRD01 020
76 ACLSPN=ACLSPN+ACLS TR0Oi 030

CALL TRHCHK( CWINDS. ACLUAK. ACLSPN) TROOI1040
!FCTEST)GO TO 999 TROO1 060
GO TO 80 TRD~l00

C TD17
C COMPUTE CONTRIBUTIONS FOR SPHERE AND WAKE FOR A HORIZONTAL PATH TROOW 080
C TROI0690

110 IF(TR(3).GT.ZCM+RSPH)CO TO 999 TRDO1 100
XCEN=XCM+DIFF(1, 4) TRODtI110
YCEN=YCM+DIFF(2, 4) TRDtH1120
IFCTRC3).LT.ZCM-RSPH)CO TO 130 TROD01130
RAD IUIS=SQRT( RSPN**2-< TR 3 )-ZCM )**2) TRDOI1140
CALL PATH(TR,U,XCEN,YCEN,RADIUS,PLENSP) TRO0t 150
IF( PLENSP,.LT.0.0 )PLENSP=0 *0 TRD01 160
MLLSPH=ACLSPN4PLENSP *SPNAL /VOL 8PM TROOi 170
CALL TRNCMK(CWINDS,ACLWAK,ACLSPH) TRODt1180
IFCTEST)CO TO 999 TRODl1190

130 IF(TR<3>.CT.ZCr'DGO TO 999 TRD012O0
IF(TR(3).LE.5.0)GO TO 999 TRDO121 0
ZETA=C TR( 3)-5.*0 )/(ZCM-5.0) TRD01220
XCEN=ZETA'wXCEN+( 1.-ZETA )*XB TR001230
YCEN=ZETA*YCEN4( 1-ZETA)*YB TRD01240
RADIUS-ZETA*RSPHC f-ZETA ).RB TROC 1250
CALL PATHC TR,U,XCEN,YCEN,RADIUS,PLENWK) TRD01260
IFC PLENUK .LT.*0.0 )PLENWK=0.0 TROD01270
ACLWAK=ACLWAK.PLENWK*MAKAL/VOL WAK TRDO 1280
CALL TRNCK( CW INOS, ACLUAK, ACLSPH4) TROO61290
IFCTEST)GO TO 999 TRD01300

80 CONTINUE TRODI1310
999 RETURN TRODl 320

END TRDOI1330
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SUBROUTINE UNIT(A,B,XHORM) UNITOO 0
DIMENSION A(2),B(2) UNITO020

C 8** B IS THE NORM OF A, AND XHORM IS THE MAGNITUDE UNITO030
XNORMaSQRT( A( 1 )**2+A( 2 )**2) UNITO040
8< 5, ( I )XNORM UNIT0O50
B< 2 )-A( 2 )/XNORM UNITO060
RETURN UNITO0?O
END UNITOOGO
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SUBROUTINE VEHCL(NOTMOS.,ZTMP,TMPMES,ZWND,hINDMES,THWND,PHI,NSOIL, VCLOO160
I SILT,NWJL.TRNCOR,RECCOR, TIME,DNDT,V0,VEHDIR, VCLOOI70

2 VEHSPD,VEHWID,VEHWHT,YEHTYP,NEWATM,NEWVEH, VCLOC'180
3 TRNLOS,NERR) VCLOO190

C VCLOOOI 0
C THIS ROUTINE CONTROLS THE FLOW OF THE CALCULATION FOR THE VCLOOO20
C VEHICLE GENERATED DUST CLOUD. VCLOO030
C VCL00O40
C INPUTS VCLOO050
C SEE DRTRAN FOR DETAILS VCLOOO60
C VCL00O?0
C OUTPUTS VCL 00080
C VCLOO090
C TRNLOS - TRANSMITTANCE ALONG THE LINE OF SIGHT VCLOO100
C YCLOO1 tO
C HERR - ERROR CODE VCLOO120
C VCL0Qi36
C VCLOO140

C******************~**********************~*********** VCLOO1 50
DIMENSION ZTMP<2>,TMPMES(2) ZWND(2),WHDMES<2) VCL00200
DIMENSION TRNCOR(3),RECCORC3),TRN(3),REC(3),TRNFRM(2.2),ORIG(2), VCLOO21 0
1VI(2),VG<2),VLDIR(2) VCL00220

LOG ICAL DHDT, ERR, NEWATM, NEUVEM VCLOO230
INTEGER VEHTYP YCL00240
COMMON /IOUNIT/IOIN,IOOUT, IPHFUN,LOUHIT,NDIRTU,NCLIMT,KSTOR,NPLOTUVCL0025O
COMION/GEOM/COSTH2,SINTH,SINTH2,VISEXT,RTPI,SCRN(2) YCL00260
COMMON/"WNDPRM/DXZO,DYXO,DZO,UOULM,DN,ZINV VCL00270
COMMON /CONST/PI,PI2,PIRAD,TWOPI,TORR1B,CDEGK YCL00280
DATA RTPI /1.772453/ VCLOO290
THETAX=THWND*P bRAD VCL00300
IF<.NO)T.EWATM)GO TO 1O0 VCL0031 0
CALL ATMCAL(NATMOS,ZTPIP,TMPMES,ZWND,UNDMES,PHI,THETAX.DHDT,ERR) YCLOO320
IF<.NOTERR)GO TO 100 VCLOO330
NERR=7 VCL 00340
GO TO 999 VCLOO350

100 CONTINUJE VCL00360
JF< iN4CT.NEWVEH)GO TO 5 VCL00370
CALL VSRC(VEHSPD,VEHWID,VEHWHT.VEHTYP,NSOIL.SILT) VCL0O38O
CALL PREVEH( NSOIL, NWL) VCL00390

5 CONTINUE VCLOO400
C VCL6006
C COMPUTE DIRECTION VECTOR FOR THE VEHICLE MOTION FROM USERS INPUT VCL00420
C VCL 00430

ANGL=VEHDIR*PIRAD VCLOO440
V I( 1 )=VEIK -PD*CO3S(ANGL) VCL00450
Vi<2 )-VEHSPD*SIN(ANGL) YCL 00460

C VCL00470
C COMPUTE THE ROTATION TRANSFORMATION MATRIX TO CONVERT THE USER YCL00480
C DEFINED COORDINATES INTO LOCAL COORDINATES WITH THE X-AXIS IN VCL00490
C THE WIND DIREClION. VCL60500
C VCLOO51 0

TRNFRMc 1,1)=COS( THETAX) YCL00520
TRNFRk(2,2 )=TRNFRM( I * ) YCL00530
TRNFRM(1 ,2)=SIN(THETAX) VCL00540
TRNFRM(2,1I)=-TRNFRM( 1,2) VCLOG50
ORrG( 1 )=VO( I ) VCLOO560
ORIG< 2)=VO(2 ) VCL00570

C VCL00590
C COMPUTE NEW COORDINATES BY MULTIPLING BY THE TRANSFORMATION MATRIX VCLOO590
C VCLOO600

TRH 3 )-TRHCOR( 3) VCLOO61 0
REC( 3)=RECCOR( 3) VCL0O620
DO 20 I=1,2 VCL00630
TRW I )=00 YCLOO640
REC I )-0.0 YCLOO650
VDIR I )=O.O Y CL00660
DO 10 J-1,2 YCLOO670
TRN(lI)-TRN( I )TRNFRM( IJ )*( TRNCOR( J)-ORI G(J.)) VCL 00680
REC( I)-REC I )'TRNFRM( I,J)*(RECCORJ)-ORIG(J)) YCLOO690
VDIR( I)-VDIR( I )TRNFRM( I, J)*V( J) YCL0O700
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l0 CONTINUE VCLOO7I 020 CONTINUE 
VCLO0720

C VCLO0730
C CALL VEHTRN ROUTINE TO USE COMPUTED QUADRATIC FITS TO CALCULATE VCL00740
C A TRANSMITTANCE VCLO0?50
C VCLO0760

CALL VEHTRN(TRN,REC,TIEVDIRTRNLOS) VCLOO770
999 RETURN VCL00780

END VCLOO790
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SUBROUTINE VEHTRN(TRH,REC,TIME,VDIRTRHLOS) VTNOO340
C VTNO0010
C THIS ROUTINE PARAMETERIZES THE LINE CONNECTING THE TRANSMITTER VTNO0020
C AND RECEIVER IN THE LOCAL COORDINATE SYSTEM AND DOES A TRAPEZODAL VTNO0030
C INTEGRATION FROM VEHICLE TIME=O.0 TO VEHICLE TIME-TIME THE VTNO0040
C TRANSMITTANCE IS DESIRED, VTNO0050
C VTNO0060
C INPUTS VTNO0070
C VTNO0050
C TRN - THE COORDINATES OF THE TRANSMITTER IN THE LOCAL COORDINATE VTNO0090
C SYSTEM VTNOO 66
C VTNOi 10
C REC - THE COORDINATES OF THE RECEIVER IN THE LOCAL COORDINATE VTN0026
C SYSTEM VTNOQ130
C VTNObi40
C TIME - THE PRESENT TIME AT WHICH A TRANSMITTANCE IS DESIRED VTNO1SO
C VTN6Oi66
C NWL - INTEGER INDEX FOR WAVELENGTH BEING USED VTNO00i?
C VTNO0OIS
C NSOIL - INTEGER INDEX FOR SOIL TYPE VTNO0190
C VTNO0200
C VDIR - VECTOR INDICATING THE DIRECTION AND SPEED OF THE VEHICLE VTNOO2IO
C IN THE LOCAL COODIHATE SYSTEM VTNO0220
G VTN00230
C OUTFUT VTHO0240
C VTNOO250
C TRNLOS - TRANSMITTANCE ALONG THE LINE OF SIGHT AT THE INDICATED VTN00260
C TIME VTNO02?0
C VTNO02sO
C FUNCTIONS AND SUBROUTINES HEEDED VTNO0290
C VTN00300
C GRAND EVALUATES THE INTEGRAND VTHO0310
C VTNO0320

C****~*********************************************** VTNO 0330
LOGICAL TEST VTNO0350
DIMENSION TRH<3),REC(3),TR<3),RE(3>,VDIR(2),ObF(5,2),U(3) VTN00360
COMMON,,MO5/DMMMY(604), DMM(600 >, VTNO037O

+ ICOUNT,TIMES(25).XCO<3,25),XCI(3,25),RT(3,25), VTNO0380
+ RB(3,25),Z2(3,25) VTNO0390
COMMON/TRANNY/THRESH,TEST,NWLNSOIL VTNO0400
DATA OWF/'.,.93,.52,.44,2.E-O3,1.,1.,i.,t.,4.E-03/ VTNO0410
TEST=,FALSE. VTNO0420

C VTN00430
C PAPAMETERIZE THE LINE CONNECTING THE TRANSMITTER AND RECEIVER VTNO0440
C VTNO0450

XHORM=O.0 VTN00460
DO tO I=t,3 VTN00470
RE( I )=REC( I) VTNO0480
TR< I )=TRN( ) VTN00490
U< I )=RE( I )-TR( I) VTN0500
XNORM=XNORM+U( I )**2 VTNO05i 0

10 CONTINUE VTN00520
XNORM=SQRT(XNORM) VTHO0530
U< 1 >=U< I )/XNORM VTNO0540
U 2 )=U( 2 )/XNORM VTNO0550
U(3 )=U< 3 )/XNORM VTNO0560

C VTHO057O
C INCREMENT VEHICLE TRAVEL TIME AND CALL GRAND TO COMPUTE THE VALUE VTNO0560
C OF THE INTEGRAND. IF THE VALUE OF THE VARIABLE TIME IS GREATER VTNO0590
C THAN THE MAXIMUM TIME THAT HAS BEEN STORED (APPROX, 373 SEC) THEN VTNO0600
C ANY DUST PRODUCED MORE THAN TIMES(20) SECONDS IS ASSUMED TO HAVE VTHO0610
C NO EFFECT ON THE TRANSMITTANCE. VTNO0620
C VTHOO630
C VTHO0640

IF(TIME.LE.TIMES(ICOUHT))GO TO ii VTNO0650
TIHC=TIMES(ICOUNT)/400. VTNO0660
TSTART=TIME-TIMES<ICOUNT) VTNO067O
GO TO 15 VTH00680

ii TINC-TIME/400. VTNO0690
TSTARTaO.0 VTNO0700
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15 SUM- 0. 0 VTH00?i 0
DO 50 1-1,401 VTN 00720
TIVEI4=TSTART*FLOAT( 1-1 )TINC T0?3
CALL QRAI4(U.TR XNOR' TIME TIVEN,VDIR,VALUE) VTNOO?50
1F(I.EQ.A.OR.1.kQ.40isGO T6 20 VTI'00740
SS~r~Ut+VALUE VITNO0760
GO TO 40, YTHOO770

20 SLJN-bUM, AL E,2. VTNO0780
40 CONTINUE YHO9

SLAI=SUMi-T1NC VTN e00
ACLWAK0. 0 VTH009iQ
ACLSPN=0.0 0T02
CALL TRNCHK<SUMI ,ACLUWAK,ACLSPH) VTNO0930
IF(TESI)GO TO 998 VTN 00840

so CONTINUE YTHOOSSO5
SWfrSUN*T INC YTNO0860
ACLzOWF( NUL,NSOIL )*SUM VTN00B70
TRHLOS=EXP( -ACL) VTN 00890
GO Tu 999 VHO9

999 TRNLOS-0,0 YTNO0900
999 RETURN VTNO09i 0

END VTNc'0920
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SUBROUITINE YSRC( VSPD,YWID,VwHT,VEHTYP..NSOIL,SILT5 YRS00320
C VRSOOOI 0
C THIS SLUBROUTINE INITIALIZES THE DUST CLOUD PRODUCED BY A VEHICLE VPS00020
c VRS 00030
C INPUTS VR S00040
C VRS00050
C VSF'D - THE VELOCITY OF THE VEHICLE V R S(0060
C VR600076
C VWID - WIDTH OF THE VEHICLE YRS 00080
C VRSOO090
C VI4NT - WEIGHT OF THE VEHICLE IN KGS. VRSOI006
c YRSO .5 t0o
C HSOIL - SOIL TYPE R002
C VRSOOI 30
C SILT - SILT CONTENT OF THE SOIL V.RS01~40
c- R 05

C11 YRSOOI 60u
C OUTPUTS VRSOO 1 70
c V RS50 0 0
C STOPED IN COMMON/DISCSe/ AND COMMON/PRE.- VRSoo19o
C YRSO 0200
C NDSCS -NUMBER OF DISCS (FOR A VEHICLE ONLY ONE) ~ VRS00210
C VRSO6220
C TDSC -TIME OF RELEASE OF THE DISCS VRSO0230
c VRS00240
C XDSC -X POSITION OF DISC AT TIME OF RELEASE VRS0O250
C YRS00260
C ZDSC -HEIGHT OF RELEASE OF THE DISC VR900270
C VR900280
C R2DSC -SQUARE OF THE RADIUS OF THE DISC VRS00290
c VRS 0030
C ***********************************YRS003i 0

INTEGER VEHTYP VRS00330
COMMONH/PRTINF'RO, VGRAV( 3), NPRTS VRS 00340
COMMON /IOUMIT/IOIN,IOOUT, IPHFUN,LOUNIT,NDIRTU.NCLIMT,KSTOR,NPLOTUVRSOO350
COMPON/DISCS/NDSCS,TDSC(20),XDSC(20),ZDSC(20),R2DSC(20>,QDSC(20,3)VRSOO360
COMMON/'WNDPRM/DXZO, DYXO, DZO, UO, UM, DN, ZINV VRS 00370
COMMON,'EKTEMP/ZO,ZL,T0,TC1 ,TC2,TC3 VRS00380
COMMON/PRE/Z, RT2DZ VRS00390
COMM ON/V L/'L OAD YRS00400
NDSCS~i VRS0041i0
NPRTS=t YRS00420
VCRAV~ I)=o.o VRS00430

QDSC , I )I .0YRS00440
C VPS00450
C INITIALIZE THE VEHICLE SOURCE FOR WHEELED VEHICLES YRS00460
C YRS00470

ZDSC( I)=VWID.'18, YR600480
Z=VWID/4. VRS 00490
ZZ-VWID/4. VRS00500
DZ=DIFFUS ZO, ZL, ZZ. VRS0O5i 0
DX=DXZ O*DZ YRS00520
TDSC i =-9.*(VYdID**2)/512./DZ YRS00530
TOF=-TDSC< I) YRS00540
CALL MHOMENT(VCRAV,Z,ZDSC(t),TOF,Q,XBAR,SIGW2,SIGP2) VRSOO55O
XDSC( I)=-XBAR VRS00560
Ami .0 YRS00570
B=SIGkD2+SIGP2 VRS00580
C-4.*((SIGW2*SIGP2)-((VWID/3.)**4)) YR300590
RAD=8**2-A*C VRS00600
R20SC( i)=-B.SQRT(RAD) VR8006I 0
RT2DZ=SQRT( 2. *DZ) VRS00620

C YRS00630
C INTIALIZE LOADING FOR VEHICLE (YLOAD IN KCI'SEC) YRS00640
C VRS00656

20 SILTPC=IOO.*SILT YRS00660
A=3,. E-9 YRS 00670
IF(VEHTYP.GT, O)A=t .52E-08 YRS00680
Q=A*VSPD*VhIHT*SILTPC YRS00690
ALPHA=240, YRS00700
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VLOAD=ALPHA*VSPD*Q VRSOO7I 0
999 RETURN VRS00720

END VRS00730
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SUBROUTINE VSUM(AI9B,S,C) YSU060io
DIMENSION A(2),B(2),C(2) VSIO00020

C *** C-A+S*B WHERE AB,C ARE VECTORS AND S IS SCALAR VSUO0030
DO 14 J=1,2 VSUO0040

14 CJ)=A(J)+S*B(J) VSUO0050
RETURN VSUu0060
END VSU000?0
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SUBROUTINE WIH(2,U,V) WINOOI 00
COMMONV'STARS/USTAR, TSTAR ,ZSTAR UIN0O200
COMNON/IEKWIND/ALP,C,PYF..PXF,UHAT,VHAT WIN0O300
COMMOM/IEKTEMP/ZO,ZL,TO,TC1 ,TC2,TC3 WIN400400
COMMOH/"BUCYCL/Y( BX.SPHNS( 3),RISTIPI WIN0O50D

C *se******************************* IN006O00

C PURPOSE WIN606OO
C W1N60900
C TO COMPUTE THE WIND SPEED AT A SPECIFIED HEIGHT WINOI 000

c WINCi 100
C INPUTS WINOi 200

ZCEGTA HC WINl360
C 2 HEGHT ATWHICHWIND SPEEDS ARE DESIRED WN10

C WINoi 500
C OUTPUTS WIN01600
C W1N01700
C U WIND SPEED IN THE DIRECTION OF THE GROUND WIND WINoisoD
C WINi960
C V WIND SPEED PERPENDICULAR TO THE GROUND WIND WIN02000
C WINO2i 00
c CALLED BY DIFEG WINO2200
C WIN 02300
C SUBROUTINES AND FUNCTIONS NEEDED WIN02400
C WJINO2SOO
C WNDCAL CALCULATES SCALED WIND SPEED WIW02600
C WIN02?00

WIN028O0
IFCZ.CT.ZSTAR)GO TO 100 WINO29O0
U=USTAR*WNDCAL(Z~oZL,Z) WIN0Y00O
V=0. 0 WINO31 00
GO TO 999 WIN03200

100 UE=C*EXPC -ALP*Z )*COS( ALP*Z )-PYF WIN03300
VE=-C*EXPC -ALP*Z )*SIN( ALP*Z )+PXF WIN 03400
U=ULHAT*UE +VHAT sVE WIN03SOO
V=-VHAT*UEtUHAT*VE WIN03GO0

999 RETURN WIN03?00
END WIN03S00
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FUNCTION WNDCAL(Z0,ZL,Z) WNDODO0o
C ***~******.*~*.***************e*~* WHOD00020
C WND00030
C WNDO0040
C WNOO005O
C PURPOSE WNDO0060
C WNDO0076
C TO CALCULATE THE WIND SPEED, U/U, SCALED BY THE FRICTION WNDO0060
C VELOCITY FROM GIVEN FRICTION HEIGHT AND MONIN-OBUKNOY LENGTH AT A WNDO0090
C SPECIFIED HEIGHT. WNDO0I00C UNDO01iiO
C WNDOOi20
C INPUTS WNDOOi 30
C WNDO0140
C 20 THE FRICTION HEIGHT IN METERS. WNDOOI50
C ZL THE MONIN-OBUKHOV LENGTH IN METERS. WNDO0160
C Z THE HEIGHT AT WHICH THE SCALED VELOCITY IS DESIRED WNDOOI70
C IN METERS WNDOO0
C WND0t
C WNDO0200
C RETURNS VELOCITY SCALED BY FRICTION VELOCITY WNDO02Io
C WNDO0220
C WND00230
C CALLED BY ATMCAL,WIN AND RISE WHO0240
C WND0250
C ********************************************************** WNDO0260

LOGICAL LOW WHO00270
COMMON/COEF/AW,CW,BW,DW,ATCT BT,DT WND02S0
COMMON /IOUNIT/IOIN,IOOUT, IPHFUN,LOUNIT,NDIRTU,NCLIMTKSTOR,NPLOTUWND0290
PSIM(ZZ1)=ALOG((1.-Z)/(I.-Zl))-ALOG((1.+Z)/(I.+Z1))+ WNDO0300

$2.*(ATAN(Z)-ATAN(ZI )) WNDO0310
PSIMS(2)=-7.*2 WND00320
PHIMtZ)=(1 .-i6.*Z)**(-.25) WND00330

C WNDO0340
C PHIM THE SHEAR OF MOMENTUM WNDOO350
C PSIM THE UNIVERSAL FUNCTION FOR THE DEVIATION FROM WNO00360
C LOGARITNMIC WIND VELOCITY BOUNDARY LAYER PROFILE IN AN WNDO03?0
C UNSTABLE ATMOSPHERE WNOO03BO
C PSIMS THE SAME AS PSI FOR A STABLE ATMOSPHERE WND00390C WHO 00400

IF(APS(ZL).LE,1,E3)GO TO 100 WNDO41Q
WNDCALaALOG( I .+Z/,O) WND00420
GO TO 999 WND0430

100 CONTINUE WND00440
P=SiGN(i .,ZL) WND00450
LOW=, TRUE. WND00460
S=Z/2L WNDO0470
IF(S.LE.i.5.AND.S.GE.-2.)GO TO 10 WND00480
S=AMINi(S, 1 .5) WND00490
S=AMAXt(S,-2. ) WNDO0500
LOW=. FALSE. WND0051 0

10 CONTINUE WNDO0520
IF(P)120,130,130 WNDO0530

120 S=I,/PHIM(S) WNDO540SI=ZOxZL WNDOO550

S0=1 ./PHIM(S1 ) WNO0560
WNDCAL=PSIM(S, SO) WNDOO570

C WNDO0580
C DETERMINE THE CONSTANTS FOR MATCHING AT Z/ZL=-2. WND00590
C WNDO00600

S2=-2. WND00610
AW=-3,*((1-i6,*(S2))**(-,25))*((-2)**(1,/3,.)) WHDO0620

WNDOO63OCW=-l! .*sAW*(-S2 )**(-1 ./3. ) WHO 630

GO TO 52 WHDO0640
130 CONTINUE WND00650

PSI=PSIMS(S) WHDO0660
WNDCAL=ALOG( I.+S*ZL/ZO)-PSI WND00670

C WNDO060
C FIND THE CONSTANTS FOR MATCHING OF STABLE PROFILE AT Z/ZLil.5 WND00690
C WND00700
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S2-1 .5UNO7C
Bid-I./CZO/ZL+S2)+?. WND00720EM--i .*S2*9LJ WN000730

52 CONTINUE WNDOO740
IF(LOW)CO TO 999 UNDO 0750IF( P)53, 53,54 UNDO0760

53 UNDCAL=UNDCciL+CW.AU*( -ZL/Z )**( I. /3..) WND 00770GO TO 999 WNDO078054 UNDCAL-WNDCALDU+sw*z,'zL WNDh00790
999 UNDCHL=UNDCAL/ .4 WNDOOBOO
998 CONTINUE UNDOOQI 0

RETURN WND00S20
END WNDOOS30
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SUBROUTINE NMMW(FREQGH, ICLMATMMTRAN, IERR) NMMO0I
COMMON /CONST/PI,PI2,PIRAD,TWOPI,TORRMB,CDEGK NMM00020
COMMON /CLYMAT/TEMP,PRESS,RH,AH,DP,VIS,CLDAMT,CLDHYT, NMMO0030

+ FOGPRB,WNDVEL,WNDDIR, IPASCT NMMO0040
COMMON /IOUHIT/IOIN IOOUT, IPNFUH,LOUNIT,NDIRTU,NCLIMTKSTOR,NPLOTUNMMO0050
COMMON /GEOMET/PTS(i5),IGEOSW HMMOO060

C -------------------------------------------------------------- NMMO070
C PURPOSE: TO CALCULATE THE EXTINCTION AND BACKSCATTER AT MILLIMETER NMMO0080
C FREQUENCIES 10 TO 1000 GHZ, DUE TO NMMOO090
C GASEOUS ABSORPTION, FOG(ICE AND WATER) AND NMMO0100
C CLOUD BULK ATTENUATION, RAIN, SNOW EXTINCTION. NMMO0110
C -------------------------------------------------------------- NMMO0120
C NMMOOI30
C** INPUT TO THE NMMW MODULE IS PERFORMED THROUGH A CARD ORDER- NMMO0140
C** INDEPENDENT INPUT TECHNIQUE, A FOUR-LETTER IDENTIFIER IN COLS. NMMO0150
C** 1-4 OF EACH RECORD SPECIFIES THE TYPE OF DATA BEING READ BY THE NMMOOI6o
C** MODULE. THE INPUT CARDS MAY APPEAR IN ANY ORDER WITH THE EXCEPTION NMMOOI70
C** OF OF THE (GO) END OF READ SENTINEL, WHICH MUST BE THE LAST CARD NMMOOISO
C** READ. ALL OF THE FOLLOWING CARDS ARE READ IN UNDER THE FORMAT NMMOO190
C** (A4,iX,3(EIO.4,iX)) : NMMO0200
C MMMO0210
C---------------------------------------------------------------------- -- NMMOO2I20C-- NMMOO22O
C CARD IDENTIFIER : PATH NMMO0230
C VARIABLES READ MMWPTH (PATH LENGTH <KM)) NMMO0240
C -------------------------------------------------------------- NMMO0250
C CARD IDENTIFIER : ATMO NMM0260
C VARIABLES READ TEMPt (TEMPERATURE (DEG C)) NMMOD270
C PRESSI (PRESSURE (MB)) NMMO0280
C ABSHUM (IF .GT. 0. ABSOLUTE HMMOO290
C HUMIDITY (GM/M**3)) NMMO0300
C (IF .LT. 0. RELATIVE HMMO0310
C HUMIDITY <X)) NMMO0320
C ***NOTE: TEMP1,PRESSI,ABSHUM WILL BE PASSED FROM CLIMAT IF NMMO0330
C ICLMAT=1. IN THAT EVENT, THE (ATMO) CARD IS NOT NEEDED. NMM00340
C-- -------------------------------------------------------------- NMMO0350
C CARD IDENTIFIER ; FOGD NMM00360
C VARIABLES READ : FOGDEN (FOG DENSITY (LIQUID WATER, NMMO0370
C GM/M**3)) NNMO0380
C --------------------------------------------------------------- HMMOO390
C CARD IDENTIFIEP RAIN NMM00400
C VARIABLES READ RAINRT (RAIN RATE (MM/HR)) NMMO0410
C ---------------------------------------------------------------- NMO0420
C CARD IDENTIFIER : SNOW NMMO0430
C VARIABLES READ : SHOWRT (SNOW RATE (MM/HR) WATER EQUIY.) NMMO0440
C------------------------------------------------------------- NMMO0450
C CARD IDENTIFIER GO NMMO0460
C VARIABLES READ NONE (END OF READ SENTINEL) NMMO0470
C --------------------------------------------------------------- MMO048O
C NMMO0490
C MAIN ROUTINE CALLS NMMW. NMMW THEN CALLS NMMOosOO
C (1)MMWGS(GAS ABSORPTION), (2)MMWFG(FOG ABSORPTION,BACKSCATTER), NMMO0510
C (3)MMRAN(RAIN EXTINCTION,BACKSCATTER), HMM00520
C (4)MMSNO(SNOW EXTINCTION,BACKSCATTER), AND RETURNS-TO MAIN NMMW NMMO0530
C NMMO0540
C LOCAL VARIABLES NMM00550
C ------------------------------------------------------------------- HMMO0560

REAL MMWPTH,MMTRAN,MMBSXS NMMO0570
DIMENSION DAT(3),IAL(6) NMMO0580
DATA IAL/2HPA ,2HAT ,2HFO ,2HRA ,2HSN ,2HGO NMMO0590
IERR=O NMMO0600
GASABS=O. NMMOO6I0
FOGEXT=O. HMMO0620
RAINEX=O. HMM00630
FOGBS=O, NMMO0640
RAINBS=0. HMMO0650
SHOwBS-O. NMMO0660

5 READ(IOIN 400)IALFA,IALFA2,(DAT(L),L=l,3) NMMO0670
400 FORMAT(2Ak,IX,3(E10,4 IX)) NMMO0680

IF(IALFA.EQ.IAL(1)) G6 TO 10 NMMO0690
IF(IALFA.EQ.IAL(2)) GO TO 20 NMMO0700
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IF(IALFA.EQ.IAL<3)) GO TO 30 NMM10071Q0
IF(IALFA.EQ.IAL<4)) GO TO 40 NMM00720
IF(IALFA.EQ.IAL<5)) GO TO 50 NMM00730
IF(IALFA.EQ.IAL(6)) GO TO 60 NMM00740
IJRITE( IOOUT,450)11LFA, IALFA2 NM00750

450 FORMiAT(IHO,20X,2A2,22H IS AN INCORRECT LABEL /)NMtI00760
GO TO 300 NMM0O770

1 0 t*1WPTH-DAT( I) HMM00780
GO TO 5 NMMN00790

20 TEMPI-DAT(I) NMO800
PRESStI=DAT 2) NMMOOSi 0
ABSHUiN=DAT( 3) MMM0820
GO TO 5 NMMO830

30 FOGDEN=DAT< 1) NMM00840
GO TO 5 NMM 00850

40 RAIHRT=DAT~ i) NMM00860
GO TO 5 NMM00870

50 SNOWdRT-DAT( I> NMN 00880
GO TO 5 MMMOO890

60 CONTINUE HMM009I00
IF(IGEOS8W.NE.I)GO TO 99 mmoi
MMWPTH=SQRT< (PTS( 4 )-PTS(1) )**2+( PTS 5 )-PTS( 2) )**2+ NMM00920

+( PTS(6 )-PTS( 3) )**2) HMM00936
99 CONTINUE NMM 00940

IF(ICLMAT.EQ. I) TENPi=TEMP NMM00950
XF(ICLMAT.EQ.1) PRESSI=PRESS MMM00960
IF(ICLMAT.EQ.l) ASHUM=AN NMM0097 0
WRITE(IOOUT,500) TgMPI,PRESSI,ABSHIIN,FOGDEN NMM'00980
hRITE(IOOUT.600) RAINRT,SHOWRT,FREQGH,tQIWPTH MMM00990

C CHECK MODEL INPUTS FOR RANGE OF VALIDITY. NMMO1 000
IF(PRESSI.GE.500.) GO TO 100 NMNNOI 1
IERR=t NMM01 020
WRITE(IOOUT 800) NMM01 030

100 IF(FREQCW.Lt.1000..AND.FREQCH.GE.10.) GO TO 150 NMM101040
IERR=1 NMMOI1050
WRITE( IOOUIT,900) NMM01060

150 IF<IERREQ.I) GO TO 300 MMMOI 070
C CHANGE UNITS NMMOI 080

PRSTOR=PRESS I TORRMB NMMQ1 090
TEfIPDK=TEPI CDEGK NmmoI1 00

C CALL INDIVIDUAL MODULES FOR GAS FOG/CLOUD, SHOW, RAIN EXTINCTION NMtIOiiiO
CALL MMWGS(TEP1PDK,PRSTOR,AB6HUM,FREOGH,GASABS) MMM01120
IF(FOGDEN.GT.1 .E-10) NMM01130

" CALL MMIWFGFOGDEN,TEMPDK,FREQGH,FOGEXT,FOGBS) NMMOi 140
IF(RAINRT.GT.1.E-iO) HMM'01 150

" CALL MMRAN(RAINRT,TEMPDK,FREQGH,2.,RAINEX,RAXNBS) HMM01160
IF(SNOWRT.GT.1 .E-10) NPM01170

" CALL MMSNO<SNOWRT, TEt4PDK,FREQGH,SNOIEX..SNOWBS) NMMIIBIO
C COMPUTE TRANSMISSION MMO1 190

TOTEXT-GASABS.FOGEXT.RA INEX+SNOWEX NMM0200
MMBSXS=FOGBS+RA INBS4SNOWES NM0121 0
MMTRAN=EXP( -MUPTH*TOTEXT) HMM01220

C CHANGE UNITS FOR ABSORPTION/EXTINCTION FROM 1.'KM TO DR/KM. NMM101230
DBKM-4 .343 NMM101240
CASABS=GASABS*DBKM NMM01250
FOGEXT-FOGEXT*DBKM MM01260
RAINEX-RAINEX*DBKM N#M01270
SNOWEX-SNOWEX*DBKM NMMOI1280
WRITE(IOOUT, 700.) GASABS,FOGEXT,RAINEX,SNOIJEX,MMTRAN NM01290
WRITECXOOUT 750) FOGBS,RAINB5,SNOWBS,MMBSXS NMM01300

C COMPUTATION COAPLETED HMMO13I 0
300 RETURN NMM01320

C NMM01 330
500 FORMAT<IHO,/ 47X,I2HTEMPERATURE ,14X,FS 3 HMMOI340

+ ION DEGAEES C /o,47X 91IPRESSURE ,17.,8.3, NMM01350
+ 3H M8 /47X 1fHABSOLUTE NUMIDITY,FS.3, MMM01360
+ 7H G/AM**3/-,47X,1IHFOG DENSITY,ISXF8.3, NMtI01370
+ 714 G/M**3) NHMO13S0

600 FORM'AT(IN 46X,9HRAIN RATE,17X,FS.3,6H MM/HR,/ NNMM01390
+ ,47A!9HSNOW RATE,17X,F8.3,gH MPI/NR,/ HMPI01400
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+ ,47X,9HFREQUEHCY, 17X I6.3,4 GHZ GHMOi 4O 0
* ,47X,11HPATH LENGTH,15X,F8.3,3H KM) NMM01420

700 FORMAT(IHO,46X,14HGAS ABSORPTIOH,IOXEIO.4,6H DB/KM,/ NMMO1430
+ ,47X,15HFOG EXTINCTION ,9XEIO.4,6H DB/KM,/ NMMO?440
+ ,47X,16HRAIN EXTINCTION ,BX,EIO.4,6H DOB/KM,/ NMM01450
+ ,47X,16HSNOW EXTINCTION ,6X,EIO.4,6H DB'KM,/ NMMO1460
+ ,47X,13HTRANSMISSION ,1IX,EIO.4/) NMM01470

750 FORMAT(IH ,46X,tSHFOG BACKSCATTER,9X,EI,4.,10H M**2/M**3,/ NMM01480
+ ,47X,16HRAIN BACKSCATTER,SX,E10.4,tOH M**2/M**3,/ NMM01490
+ ,47X,16HSNOW BACKSCATTER,X,E10.4,0H N**2/M**3,/ HmI01500
+ ,47X,17HTOTAL BACKSCATTER,7X,E10.4,I0H M**2/M**3) NMM01510

800 FORMAT(lHO,47X,41HPRESSURE LESS THAN 500 MB, GAS ABSORPTION, NMM01520
+ 19H WILL BE INACCURATE) NMM01530

900 FORMAT<1HO,47X,31HFREQUEHCY<00O GHZ, OR >1000 GHZ, NMM01540
+ 42H CALULATION WILL FAIL, USE OTHER FREQUENCY) NMM01550
END NMM01560
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ABsA*EXP(-ABS( (ALOGiI .E4,WA./CE )/9))*.PC) AB 00020
R~ETU RN As 00030

END AS 00040
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FUNCTION DOP(WnA,CEi ,B,C,CE2,D,E,CE3,F,G) DopoooIo
V1 .V'IA DOP00020V2=V*V DOP0OO3O
HI=CEI *CEI -V2 DOP 00040
H2-CE2*CE2-V2 DOPOO6O5H3=C E3*CE3 -V2 2O06
Dc'P=SORTA+B*HIAI4'(I*H1C*Va)to*H2/c82*w2+E*V2)+p*H,(HS*H3.c*V2,) D0P000?0
RE TURN DOP 00086
ENE) DOP6OO9u
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SUBROUTINE INTRP(A,B.T,F,TT,FFAA,BB,J) INTOOOI 0
C INT00020

C PURPOSE: TO DO FREQUENCY AND TEMPERATURE INTERPOLATION INT00040
---- --- --- --- ---- --- --- --- ---- -7 --- --- ---- --- --- --- -- NT00050

DIMENSION A(9,3), B<9,3), F(9), T(3) INTO00060
c INT00070

IF<TT.LT.T 1)) TT=T<1) INT00080
DO ii J-2,3 IHTO 6096

IF(TTLT.T(J)) GO TO 14 INTOOI 09
ii CONTINUE IHTuuti U

TT=T 35 INTOOi2O
j=3 IHT00130

14 CONTINUE INT00140
DO 15 1=2,9 INTf00150
IF<FFLT.F(I)) GO TO 16 INT00160

15 CONTINUE IHT6017f
FF=F( 9) INT00180
1=9 IrTOO196

i6 FF=ALOC1O<FF) INT 00200
F0=HLOG 10( F( I)~ INT6u21 U

Fl=ALC')Gt OF( I-l)' INT00220
FFO=(FO-FF )?FO-Fi5 I NT00230
FFi=VFF-Fi )/(FO-FI ) INT00240
TF 0= T< J -TT >A T( J)-T< J- i > I NT00250
TFt=( TT-T( J- 1))/( T( J)-T(J-I )) INT00260
Ai I=ALOCIO(A< I-i, J-t ') INT00276

AO1=ALOG1O(A(I,J-1)) I NT 00280
Al 0=LOG 0<A( I-I, J)) INT00290
A00=ALOG1 0(A( I,.J)) INT00300
APJI=A1l*FFOAOI*FFI INT0031 0
APJ0=A1 O*FFO+AOO*FFI INTO00320
AA-APJI*TFO+APJO*TFI INTO00330
8I1=ALOGJO<((-lJ-J)) INT00340
Bl 0=ALOG1 0(8< I-I, J)) ZNT00350
801=ALOG1OCB(I,J-1 )) INT00360
800=ALOGI 0<(I, J)) INTO 0370
BPJI =811 *FFO+BOI *FFI INTO00380
BPJO=BI 0*FFD+800*FFI INT00390
98=BPJJ *TFO+BPJO*TFI INT00400
AA-i .**AA INT0041 0
88s10. **Bo INT00420
RETURN INT00430
END INT00440
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SUBROUTINE MMH20(V,T,PTOT,PH2O,DATH20,ABH20) HMHOO000C MMHO0020INMH00030
C MMHO0040

C ROUTINE TO CALCULATE H20 VAPOR ABSORPTION FOR 0 TO 350 GHZ. MMHOO050
C MMH00060
C INPUTS ARE: WAVENUMBER(/CM), TEMPERATURECKELVIN), TOTAL MMHOO070
C PRESSURE(TORR), H20 VAPOR PRESSURECTORR), LINE DATA ARRAY. MMHO0080
C OUTPUT ISi H20 VAPOR ABSORPTION MMHOO090
C MMHO0O0
C CALLED BY MMWGS MAKES NO CALLS MMH06Oii
C MMHOO120
C LOCAL VARIABLES: MMHO0I30
C WCD VAPOR COLUMN DENSITY(/CM/CM/KM) MMHO0140
C CT LINE STRENGTH TEMPERATURE CORRECTION MMHOO150
C CA LINE WIDTH SELF BROADENING AND TEMP. CORRECTION MMHO0160
C SA CORRECTED LINE STRENGTH MMHO0I?0
C GA CORRECTED LINE WIDTH MMHO0180
C ABS SINGLE LINE ABSORPTION(/KM) MNHooti9

MMHO0200
DIMENSION DATH20(37,4) MMHO02tu

c MMH00220
ABH20=0. MMH00230
WCD=7. 33994E26*PH20f?60./T*( PFR( T)) MMH00240
CT-4. B607?3E-3*( T-296. )/T MMH00250
CA=((296./T)**.62)*( PTOT+(4,*PH20))/760. MMH00260

C MMHO02?0
DO 500 L-l,37 MMH00280

SA=DATH20(L, 2 )*WCD*EXPC DATH20( L, 4 )*CT) MMH00290
GA=DATH20(L,3)*CA MMH00300
ABS=SA*SUPK(V,DATH20(L, I ),GA) MMH00310
ABH20=ABH20+ABS MMH00320

500 CONTINUE MMHO0330
RETUPH MMH00340
END MMHO0350
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SUBROUITINE M1IDX(XL,T,ICE,N2OAB,H20K2) "M1100010
C REF: RAY, APPLIED OPTICS, VOL, 11, P. 1836,( 1972) MM1100020

COMPLEX CINDXXK 111110030
XXLXYL/10 MMI11100040
TT=T-2?3. 16 111110050
T3-TT-25. 111110060
IFUICE.NE.0) GO TO 150 1*1100070

C PARAMETERS FOR WATER 111110008too EF1N=5.2?137.02164?4*TT-l .31 198E-3*TT*TT MM1110090
HLFM=-16.8129/Tt. 0609265 111100100
XLS=3. 3836E-4*EXP< 2513.98/Ti 111110011
SIGIAci .25664E9 MM1100120
ES-7G.54*i'CI.-4.5792-3*T3i .i9E-5*T3s.T3-2.SE-8*T3*T3*T35 MM1100130
GO TO 200 MM1100140

C PARAMIETERS FOR ICE HM gg1g
150 EFIN=3.l68 111110170

sLFA=0 .288+0. o052*TT.2 .3E-4*TT*TT 1*1100180
XLS=9. 990 8E-5*EXPC1. 32E4/( 1. 9869*T)) 111160190
SIGMA=1 .26*EXP(-1 .25E4/( 1.9869*T)) MM1100200
tE>=2C'3. 168.2.5*TT.0.15*TT*TT 111100210

200 U=(ES-EFIN)*CXLS/XXL)**(1 .-ALFA) 11M110220
t=1 ..t2*O(LS/XXL)**(t .-ALFA)*SIN(ALFA*i .57079633). MMI100230

- <LS/XXL)**(2-2*ALFA) 111100240
Er=EFIN,((ES-EFIN)tIJSSIN(ALFA~I.57079633>)YY MM1100250
EPP=c U*COS(ALFA*1 .57079633))/Y+SIGMA*XXL/1 .88496E1i 1 11100260
RE=SQRT((EP.SGRT(EP*EP+EPP*EPP))/2,) 111100270
AI=-EPP/2. /RE 111100280
IF(ICE.HE.0) GO TO 400 111100290

C 111100300
IF<(MxL.LE. .034) GO TO 307 111100310
IF<XXL.GT. .1) GO TO 311 111100320

306 R2=EOPXXL,l.83899,1639.,52340.4,10399.2,58S.24,345005., 111100330
+ 259913.,161 .29,43319.7,27661.2) 111100340
R2=R2tR2*T3* 1. E-3*EXPC C2. SE-5*XXL )** .25) 111100350
RE=RE*<XXL-. 034)/. 0664R2* . l-XXL)/. 066 111100360
GO TO 311 MM1100370

30?, RE=DOPCXXL,1.83899,1639.,52340.4,10399.2,588.24,345005., 111110380
+ 259913.,161.29,43319.7,27661.2) 111100390
RE=RE+RE*T3* 1.E-3*EXP( C2. 5E-5*XXL )** .25) MM1100400

311 CONTINUE MM1100410
IF<XXL.GT. .3) GO TO 500 MMI100420
AI=A14AB(XXL,.25,300.,.47,3.).AB(XXL,.39,l7.,.45,1.3) MMI100430

+ *AB(XXL,.41,62.,.35,1.7) 111100440
GO TO 500 111100450

C MM1100460
400 CONTINUE 111100470

1FCXXL.GT.0.08) GO TO 500 111100480
405 RC=DOP(XX(L,1.'225,1652.9,1.12082E6,46E-11,909.09,416441.,118852., 111110490

+ 223.2,47031.8,126834.) M11I00500
RE=RE*C XXL-0.*02 )/0 .06+R2.C 0. 0S-XXL )/0.06 111100510
AI=A1+A8CXXL,.242,62..,.23,1.6)eABCXXL,.5S1,44,8,0.055,I.) MM1110520

C 11M100530
500 CINDX=C11PLXCREAI) MMI100540

XI@C CINDX*CINDX-1 )/C CINDX*CINDXe2) 111100550
N2OAB=AI11AG( -XK) 111100560
H420K2-XK*CONJG( XK) 111100570
RETURN 111110058
END 111100590
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SUBROUTINE MMOXY(V,T,PTOTPH2I,DATAO2,ABSO2. MiM1006i 0
C M1M000020

C ROUTINE TO CALCULATE ABSORPTION DUE TO OXYGEN, METHOD IS THAT OF M1M000040
C LIEBE, GIMMESTAD,& HOPPONEN. IEEE TRANS. ANT, PROP. V.25, P327. MM1000050
C MM1000060
C IN~PUTS ARE: FREQUENCY(GHZ5, TEMPERATURE<KELVIN', TOTAL M11000070
C PRESSURE(TORR), H420 VAPOR PRESSURE(TORR)., 02 LINE DATA 111100080
C ARRAY. MM1100090
C OUTPUTS ARE: 02 ABSORPTION <IIK11) 111100010

l CkLLED FkO'1 MMbICS CALLS NO OTHER ROUTINES. 1111000120

CLOCAL VARIABLES: 111100140
L T 2 30 6./-T MMO60056
C PHI TEMPERATURE CORRECTION FOR LINE STRENGTHS 111100160
C S CORRECTED LINE STRENGTH(HZ TORR) 111100070
C GAM1MA CORRECTED LINE WIDTH (1CZ)1M000180

c XIF LINE INTERFERENCE FACTOR 111o0e19o
c. YMl DATAC2L,l)-V MM1000200
C VPL DATAO2< L,tI)+V MM00021 0

PPOFIL MODIFIED VANVLECK-WEISSKOPF LINE SHAPE MM000220
C __ ___ ___ ____ ___ ___ ___ ____ ___ ___ ____ ___ ___1MM000230

DI1rE451OCN VATA0(2Z61 iM000240
C MM1000250

ABSS02-0. MM1000260
T2=300 .."T M11000270

C MM0I0025 0
DO 500 L-1 42 M11000290

K*IFIX( 6ATA02L,6)) m"1000300
P14IT2*T2*T2*EXP(-6.995E-3*K*(K+l )*(T2-1 .) MM000310
S-0.20'5*PTOT*DeATA02(L,2j.PHI MM1000320
CAMIIA=DATA02(L,3)*. 929*PTOT*T2**,9+1 ,3*T2*PN2O)*1 .E-3 MM1000330
,XIF=DATAO2(L,4)*T2**DATA02(L.,5)*PTOT*1 E-3 MM1000340
VMI=DATA02(L. 1)-V MMOO00350
'VPLVYMI.2*V MM1000360
PROFIL-kV/dDATAO2(L I ))*((GAMr1A-VMI*XIF A<VMI*VMI+GAMMA..GAMMA)+ 111100370

* (GAMPA-VPL*XIF)/'(VPL*VPL4CAMMA*GAM11A)) MM000380
111100390

ABS02-A8S02+S*PROFIL*V*4, 192E-5 MM1000400
1. 1110000
5 0 CON T I NF MM1000420

RETURIPN MM1000430
Eil ( MM10(0440

229



SUBROUTINE MMRAN(RAINRT,T,FREQ,RTYPE,GRAIN,BSRAIN) MMROO0I0
C REF: OLSEN, ET.AL., IEEE ANT. PROP., VOL.26, P,318(1978) MMRO0020
C ----------------------------------------------MMRO0030
C ROUTINE TO COMPUTE THE ATTENUATION DUE TO RAIN, FOR MMRO0040C FREQUENCIES BETWEEN 10 & 1000 GHZ; BACKSCATTER ALSO. MMRO0050
C MMR00060
C INPUTS AREi FRE EtCY(GH2 , TEMPERATURE(KELVIN), RAIN RATE(MM/HR) MMRO00O7
C OUTPUT IS ATTENUATION (I/KM), BACKSCATTER <MM**2/MM**3) MMRO0080
C MMRO0090
C CALLED FROM MMWMOD CALLS NO SUBROUTINES. MMROOI0
C MMROoi10
C LOCAL VARIABLES: MMROO120
C ALFA,BETA A AND B PARAMETERS FUNCTION OF FREQ, NMROOi3o
C TEMPERATURE, AND RAIN TYPE MMR00140
C BSATBSBT POLYNOMIAL COEF.S FOR LINEAR FIT MMR01SO
C TO BACKSCATTER= ALF*RAIHRT**BET MMRO0160
C -MMROOJ7O

DIMENSION ALFA(9,3,3), BETA(9,3,3), F(9), TK(3),A(9,3),B(9,3), MMRO018O+ BSAT(6,2), BSBT(6,2) MMRO0O10
DATA ALFA/1,42E-2,3.34E-2,.197,.404,1.,1,1.76,2.36,2,722,89, MMRO0200

D 1.14E-2,2.e2E-2,.180o,.387,1.1B,1.89,2.46,2.78,2.98, MMRO021O
D 7.52E-3,2.20E-2,.167,.368,1.24,2,05,2.58,2.84,2,89, MMR00220
M 1.59E-2,3.94E-2,.275,.579,1.35,1.80,2.07.2,22,2,00, MMR00230
M 1.36E-2,3.68E-2,.268,.579,1,42,1.88,2,10,2.24,2,00, IMR00240
M I O1E-2,3.57E-2,.269,.572,1.46,1.96,2.13,2.24,2.01, MMR00250
T 1:51E-2,4.20E-2,.376,.619,.871,1.05,1.02,.972,,857, MMR00260
T 1.69E-2,4.66E-2,.372,.629,.909,1.04,.997,.976,.856, MMRO0270
T 1.90E-2,5.89E-2,.360 610 .936,1.02,.992,,997 856/, MMR00280
+ BETA/.932,.954,1.016,1.02*,.943,.846,,766,.?04,.611, MMRO0290
D 968,1.003,1.053,1.053,.941,.929,.749,.692,.612 MMRO0300
D 1.024,1.106,1.107,1.082,.936,.807,.725,.679o.613, MMR0O0310
M 1.094,1.088,1.002,.904,.753,.686,.645,.618,.611, MMR00320
M 1.150,1.118,1.007,.905,.742,.677,.641,.614,.610o, KMRO033
N 1,260,1.160,.999,.900,.732,.667,.635,.612,.610, MMR00340
T 1.087,1.027,.784,.714,.657,.610,.608,.612,.614, MMRO0350
T 1.076,1.010,,783,.?09,.650,.610,.613,,611,.615, MMRO0360
T 1.079,.966,.782,.708,.642,.615,.615,.607,.615/ NMRO037O
DATA TK/263.16,273.16,293.16/, MMRO0380+ F/10.,15.,35.,50.,95.,140 225 ,310.,1000./ MMR00390
DATA BSAT/-,BB24881E+01,-,102999BE-1 +2451205E-04, MMRO0400+ -.2462900E-07,+.650762SE-1O,-.1859080E-12, MMRO0410

+ -.2127020E+02,+.6906017E+00,-,1924260E-O, MMRO0420+ +.3035233E-03,-.2545323E-05,+.8673581E-O8/, MMRO0430
+ BSBT/+.7901887E+00,-.1900189E-02,+.6341350E-05, MMRO0440+ +.3186429E-08,-.5933950E-10,+.9056715E-13, MMRO0450
+ +.1361993E+0,+.3628100E-O1,-.2461284E-02, MMR00460
+ .4805257E-04,-.3988064E-06,+. 193458E-0S/ MMRO047O

C MMR00480
TR-T MMRO0490
GRAIN=O. MMR00500
BSRAIN=0. MMRO0510
IF(FREQLT.IO.) GO TO 200 MMR0O0520
FR=FREQ MMRO0530

C MMRO0540
ITYPE=IFIX(RTYPE O.t) MMRO0550
DO 10 I-1,3 MMRO0560DO 10 J-1,9 MIRO057O

A(J,I)ALFA(J,I,ITYPE) MMRO058O
B(J I) BETA(J,I,ITYPE) NMRO0590

10 CONTINUE ?WR00600
C NMRO0610

CALL INTRP(A B TK,F TRFRAA,UB,J) MNRO0620
GRAIN-(AA*RAiNRT*4BB)/4.343 MMR00630

C MMR00640
C CALCULATIONS FOR RAIN BACKSCATTER. MMRO0650
C MMRO0660

AA-O. MMRO067O
B9=0. NMRO0680IA-2 MMRO069018-2 MMR00700

230



IF(FREQ.GT.87.> IA-i MMROO7I 0
IF(FREQ.GT.82.) IS-I MIMROO720
DO 10O K~i,6 00R6730
AA=AA4BSATCK, XA)*(FREQ**(k-1 )) MMR00740
BB-BD+BSBT(K, 1B)*(FREQ**(k-1)) MMR 00750

100 CONTINUE MIMR00760
MM=E*,P( AA) MMR00770
8$PA IN=AA*RAIHRT**BB MMR.O0780

200 RETURN MR09
END) MMR6OBOO

231



SUBROUTINE MMNO(%tRT,TIFQ,SNEx,SNR£ MlSO5
C MMSCO0O2O

C PURPOSE: TO COMPUTE SNOW EXTINCTION AND' BACKSCATTER X-SECTION. MMrSOO0O(4UL

C -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - - -- - -
C INPUTS; SNOWF'iLL RATPcMMI/HR >. TEMPERATURE(KELVIN.), FREQU0ENCY(CHZ M MS f f 0t,
C MMS .00(17(
o OuTPUT; SNOW? EXTINCTION (C1/9CM), BACKSC4TTER<'lM**2/M**3.). MMSIOOOSO c
o MM S 0 00,:90
C CA~LLED FROM NiMMW: rI m 0
C Mruu M i'

Im LI-ICHL YAP IRPLES: M11 c AI
I-, .TS LOCAL FPEQUFNCC.TEMPERPATIJE mMui13u

ITYFE INTEGER SNOW TYPE rPISC00140

XLi-M D; WAVELENGTH'. MM )~ uultZ: 0015"
FFfl, i FREQUENC! Y FITTING FACTORS riM:- ;IH 'i6c

1 TEMPERATURE FITTING FACTORSMPU1
-P .- 0 , I NTERMEC>IATE A VALUES Mr MiiQ IQ

10J, 1 itrERMEE3IATE B VALUIES m m'-0i1 '0
9 4TERM4S IN EXT(SNOW)t0AA*SNOWRATE**BB M 0 00200

.4,4P3l T TERM TN BSCATKSN4Oid\-AA*SNOU R.ATE:+** .8 MiM1(t 2 1 0

- - ---- - --- ---- --- --- - --- - -- -- -- - - - - - - MPIn bj Ll U U
Fi H , ,)E( 9, 3), Fr,9, T 3JB)1AT( 6, 2),B$%.BT6,2SFC T(3 M M3--.:0024

T" HT,4'! 33E-,3,2.75E-3.fl25E-2:-,2.SOE-2,8,OOE-2,1.65E-1, MP1S0O25O
U bO-1,S91E-,1.GE+0.MPIS0 0260

5 81E--1,6 50E-1,1.11E+0, MM1S00280
* 6 ? 2E-2, 9. 7E-2.2. 35E- 1 .3.41 E-1 , 6. IOE- 1 .8. 52E- 1, MMIS00290

.83E-,7.37E-1.5.?6E-1/ MMS0O3OC30

- .3.1.2,.95,,80..75,.67,.65,.64,.60/- nM5003'30
LPF,,.,.5.,35.,50.,95,,140.,225.,312,,1000./ MN300340

OATh BtSAT/,-.8824881E+01,-,1029998E-01,t.2451205E-04, PMM10 03 60
+ -.2462900E-07,+,6507628E-10,-.1856080E-12, Mm1300370
+ -.2127020E-s02,.6906017E+00,-.1924260E-01, MM

0 0fl7RO
+ +.30352333-03,-. 2545323E-05,+.8673581E-08/,, MMS00390
+ S 'PTi ,.'01887E+00,-.1900189E-02.,+.6341350E-05, MMSlfl4n@
+ +.3186429E-08,-.5933950E-10,+.9056715E-13, MMCOU41O
+ +.1361993E+O1,+.3628100E.-01,-.2461284E-012, 1*1c00420
+ +.48052-57E-04,-.3988064E-06,+.1193458E-O8/ MMS00430

c M" S fl044 A
T 3 =Tk 

Mm' c u 0 4c50
F S=FO 1)M mS- u04b6u

SNEX= 0,mI
SNBS cU MM SUU04 9SU
IF' Fu.LT.10.) GO TO 200 MM uA4'O0

A* MCM 29, 79/PDmM l0 ;

CLL INTRF(AJB,T,F,TS,FS,AA,BB, "0 MMlO0S05
SNEX=AA* ,NRT**8 MM*1300520

C MM £00530
C CALCUILAT IONS FOR SNOW BACKSCATTER, MM £00540

C MM S0 0560

A MM50 0570
Be, MMSOOSBO

1IS MMSOOSSO

IF(FQ.GT,82,) 18121 MMSu00620
DO 100 K=1,6 MMSO 0620
AA=AA.BSAT(K, xA)*(FQ**(gc-j y MMS00640
BB=B9+BSBT(K, IB)*cFQ**(K-1) MMSQ1800640

100 CONTINUE MS06

ANE=XP( Ap) MMS00660
88=1 .2*88 MMS00670

FI=(O-IO )xe,9M£00690
FCTZ ,36?-*FI*.633 MM£OO000
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IF(FQ.CT.95.) FCTaI, P41400710
AvAsFCT*AA MMS600720

110 IF(TK.GE.275.) J=4 NMS0u730
SNBS=SFCT( J-I )*AA*SNRT**BB MMS400740

200 RETURN 1*1500750
C 14MM00770

END 141400780
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SUBROUTINE NNWFGSFD,T,FREQ,GFOC,BSFOG) MF0f
t*IFOO 030

C MMF A 00(40A
C CALCULATES ABSORPTION DUE TO WATER FOGS/CLOUDS, MMFUOO5O,
C AND BACKSCATTER CROSS SECTION IN N**2/N**3, MMF00060

C IMMFOOO0
CINPUTS ARE: FOG DENSZTY(CN/M**3), TEMPERTURE(kELVIN), NJ'Foooso

C FREQUENCY(GNZ). MMFOOO9O
C OUTPUTS ARE; FOG ABSORPTIONC/KM), BACKSCATTER X-SECTION(M**2 M**3), MMFOOfIOO
C MMFOO1 10
C MMFOG IS CALLED FROM MMICMOD CALLS MMIDX SUBROUTINE. MMFOO12O
c MMlFOOi 30
C LOCAL VARIABLES: MMFOOI 40
C XLMDA WAVELENGTH<MM MMruOl 50

C**+4~*****************************************MMFOOI 60
HMF0OI 70

ICE=0 MMFOO1 80
IF(T.LT.243.) ICE=t tIMFOOISO

C CO3MPUTE FOG EXTINCTION MMFOO200
XLMDH=1 0.AFREO/29.S8) MMFOO2Ir0
CALL MNIDXCXLMD,T, ICE, N20A8,N20K2) MNFOO220
GFOG=1 8. 8498*H2OAB*FD/XLMDA M'MF 00230
BSFOG=t .162E-06*N20K2*FD**t ,?5Y-.,(XLNDA**4) MMF 00240
RETURN MMFoO:2SO

C MMF 00260
END tlMMt'u27u
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SUBROUTINE MMWGS(T,P,AHFRO,GAS) MMGO006
C MMG00020

MMGO 0030
C MMGO0040
C SUBROUTINE COMPUTES GASEOUS ABSORPTION FROM 0 TO 1000 GHZ FOR MMGO0050
C H20 VAPOR AND 02. MMG00060
c MM00070
C INPUTS INCLUDE: TEMPEATURE<KELVIN), PRESSURE(TORR), ABSOLUTE HMIDITYMMG000S0
C IN GM/M**3, FREQUENCY(GIGAHERTZ). MMG00090
C OUTPUTS ARE: GAS ABSORPTION (1/KM) MMG00100
c rMGOOiiO
C MMJGS IS CALLED FROM NMMW, CALLS (I>MMOXY(OXYCEN ABSORPTION), MMGOOI2o
C (2) MMH20(H20 VAPOR ABSORPTION). MMGOO130
C MMGO0140
C LOCAL VARIABLES! MMGO0150
C DATAO2(L,J): OXYGEN LINE DATA, L-LINE NUMBER, J=TYPE: MMG0C160
C J1 : LINE FREQUENCY(GHZ) MMGO0170
C 2 : LINE STRENGTH AT 300K MMGO01SO
C 3 LINE WIDTH AT 300K <GHZTORR) MMG0O190
C 4 : INTERFERENCE PARAMETER AT 300K MMG00200
C 5 : INTERFERENCE TEMPERATURE CORRECTION MMGO021
C 6 : LINE QUANTUM PARAMETER MMG00220
C DATH20(L,J) : H20 LINE DATA, L=LINE NUMBER, J=TYPE: MMGOO230
C I WAVENUMBER(I/CM) MMGO0240
C 2 : STRENGTH MMG00250
C 3 : WIDTH(I/CM'TORR) MMGO0260
C 4 : GROUND STATE ENERGY MMlO0270
C GH20 H20 VAPOR ABSORPTION (1/KM) MMGOO2BO
C G02 : 02 ABSORPTION (iKM) MMGO0290
C PH20 : H20 VAPOR PRESSURE(TORR) MMGO0300
C WVNM: WAVENUMBER(I/CM) MMGO03iO

C MMGO033
DIMENSION DATA02(42,6), DATH20(37,4) MMGO0340
DIMENSION D102C42,3),D202(42,3),D1H20(37,2),D2H20C37,2) MMG00350
EQUIVALENCE (DATA02(1,1),DI02(1,1)),(DATAO2CI,4),D202(1,1)) MMG00360
EQUIVALENCE (DATH20(I,1),DIH20(1,1)),CDATH20(1..3>,D2H20(I,I)) MMG00370
COMMON /IOUNIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUMMGOO38O

C*##*#*####*#*#***### *****#####*##**##*#### ***#########*#####*##*#### MMG00390
DATA D102/ MMGO0400
I 49.451,49.961,50.473,50.987,51.503,52.021,52.542,53.066, MMGO04iO
2 53.595,54.129,54,671,55.221,55.783,56.264,56.363,56.968, MMGO0420
3 57.612,5B.323,58.446,59.164,59.590,60.306,60.434,61.150.. MMGO0430
4 61.800,62.411,62.486,62.998,63.568,64.127,64.678,65.224, MMG00440
5 65.764,66.302,66.836,67.369,67,900,68.430,68.960,69.488, MMGO0450
6 70.016,118.75, MMG00460
1 7.E-5,2.2E-4,6.E-4,1.56E-3,3.86E-3,8.99E-3,1.971E-2,.04072, MMG00470
2 .07919,.1448,.2489,.4012,,6056,,3487,.8539,1.1204,1.3595, MMGO0480
3 1.515,.9251,I.5263,1.341,1.3487,1.5626,1.5899,1.4588,1.2272, MMGO0490
4 .9634,.954,.6898,.4656,.2942,.1744,.0971,.0508,.025,.0116, MMGO0500
5 5.OBE-3,2.1E-3 8 2E-4,3.E-4,1.E-4,,5973, MMGO0510
1 1.260,1.310,1 .30, 1 .360,1.380,1.410,1.440,1,460,1 .490, MMGO0520
2 1.5t0,1.540,1.570,1.601,2.212,1.635,1.672,1.714,1.762.. MMGO0530
3 1.964,1.819,1.859,1.890,1.789,1.736,1.694,1.658,1.990, MMGO0540
4 1.627,1.598,1.568,1.540,1.510,1.490,1.460,1.440,1.410, MMGO0550
5 1.380,1,360,1.330,1.310,1.280,2.140/ MMG00560
DATA D202/ MMGO0570
1 0.000,0.000,0.000,1.040,0.802,0.897,0.825,0.780,0.764, MMGO0580
2 0.666,0.651,0.550,0.481,0.931,0.371,0.254,0.100,-.087, MMGO0590
3 0.729,-.318,0.433,-.543,0.179,-.028,-.183,-.324,-.615, MMGO0600
4 -.419,-.537,-,591,-.693,-.703,-,796,-.908,-.849,-.916, MMG00610
5 -.822,-1.05,0.00 000,0.000,-.054, MMG00620
I 1.00,1.00,1.00,1.38,2.04,1.69,1.91,1.88,1.90,2.01,1.95, MMG00630
2 2.11,2.13,0.99,2.36,2.66,4.20,-5.8,0.79,0.11,0.50,0.69, MMGO0640
3 -.99,7.60,3.04,2.34,0.85,2.24,2.02,2.04,1.89,1.95,1.85, MMGO0650
4 1,83,1.86,1.66,1,99,1.36 1.00,1.00,1.00,0.89, MMGO0660
1 41.,39.,37.,35.,33.,31.,k9:,27.,25.,23.,21.,19.,17.,1.,15.,13., MMGOO67O
211.,,9,3.,75.,5.,7. 9. 11.113.,3.,15.,17.,19.,21.,23.,25., KMGO0680
3 27,29.31.,3335.3f.,9.41.,1./ MMG00690

C9WPP***O*OP6O##* 4400R4*6h0e94e*66**eeeoe*6PS****#*6**RP*PRR****# MMG00700
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DATA DIH20/ MMGO00I0
I 0O.742,06.IfS,06.790,I0.?15,10.846,f2.682,14.278,14.944, MMG00720
2 15.707,15.834,16.294,18.270,18.577,20.704,21.960,24.860. MMG00730
3 25.085,30.560,32.366,32.954,36.604,37.137,37.910,38.638, MMGO0740
4 38.791,39.112,40.282,40.520,42.639,43.243,43.631,44.100, MMO0750
5 46.750,47.053,48,059,49.765,49.820, MMG00760
I .436E-24,.775E-22, .186E-24,.250E-23,.906E-22.,82?E-21, MMG00770
2 ,145E-22,.863E-21, .270E-22,.1OSE-21,.219E-22,.985E-22. MMGO0780
3 .526E-IS,.565E-21,.531E-22,.664E-22,.347E-19,.143E-20, MMG00790
4 160E-20,.252E-19,.164E-18,.502E-19,.333E-21,.242E-20, MMG00800
5 .179E-I8,.t97E-2?,.558E-19,.155E-21,.707E-21,.687E-21, MMG00810
6 .511E-22,.568E-20,.302E-21,.142E-18,.930E-21,.399E-22, MMG00820
7 .478E-22/ MMG00830
DATA D2H20 MMG0040
S.08I,.094,.095,.063,.0e7,.091,.050,.083,.061,.071,,075, MMG00850
2 .111,.107,.072,.111,.103,.102,.084,.083,.101, .097,.099, MMGO0860
3 .094,.073,.094,.063,.093,.098,.066,.074,.060,.081,.084, MMG00870
4 .091,.078,.096,.097, MM100880
1 446.512, 136.t64, f34,800,1284.921, 315.780, 212.756, MMG00890
2 1045.069, 285.419, 742.079, 488,136, 586.482, 23.750, MMG00900
3 23.794, 488.110,1618,550, 69.920, 70.091, 285.219, MMG00910
4 383.843, 37.137, 136.761, 0.000, 172.880, 610.345, MMG00920
5 173.366, 888.641, 275.498,1731.890, 888.607, 842.361, MMG00930
6 1079.088, 508.814, 398.392, 399.459, 601.553, 100.391, MMG00940
7 1693.650/ MMG00950

C###########*##*#*#########################################*####### MMG00960
C MMCO0970
C COMPUTE WATER VAPOR PRESSURE, FREQUENCY IN WAVENUMBERS MMGO0980

PH20=AH*T*3.462977E-3 MMG00990
IF(AH.LT.O.) PH20=-PSAT(T)*AH/i00, MMGCI000
WVNMB=FRQ/29.98 MMcoi 010

C MMG01 020
C COMPUTE H20 ABSORPTION MMGOI030

CALL M1H20(WVNMB,T,P,PH20,DATH20,CGH20) MMG01040
C MMG01050
C COI(PTE 02 ABSORPTION MMGi060

IF(FRQ.LT.140.) CALL MMOXY(FRQ,T,P,PH20,DATAO2,G02> MMGOiO7o
C 1MMG01080
C SUM RBSORPTION MMG01090

GAS=GH20+G02 MMG1100
C MMGCI110
C******************************************************************** MMG0i120

RETURN MMGDI130
END MMCD1140
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FUNCTION PFR(T) PFROO0i
C COMPUTE H20 PARTITIAN FUNCTION CORRECTIONS PFRoo020
C PFRO00

DIMENSION VIB(3) PFROOO4O
DATA VIB,3b93.9tl6l4,5,3801,8/ PFRO0uSO

C PFROOO60
QJ=296. /T PFROOO7O
QJ=Oj*SQRTCQJ) PFROOOSO
Ti=-1 .438?%-'296. PFROO09O
T2=-1 .438?9/-T PFROOI 00
TiS=1. PFROOi 10
T2S=1. PFRQ01 20
DO 10 J-1,3 PRO4

'/VIB( J) PFROQt5O
Tlsl,-EXP(TI*Y) PFRQQI166
T2=1 .-EXF<T2*V) PFROO170
TIS-TlS*TI 1 PFROO180

10 T28=T26*T22 PFRQOi9O
PFR=QJsT2S/TJS PFR0O200
RETURN PFRO02i 0

c PFR00220
END PFRO0230
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C FUNCTION PSAT(T) PSATOOI 0
DATA~ CI,CQ,C3,C4,C5,C6,C?/-7.90298,5.0208,-13ts-,lj~ PSAT0O2Q

+ -i.816E7,ii344, PSATO0S3+ 8.1328E-3,-3,49149,3,oosrls/ PSATOO4O
DATA DI,D2,D3,D4/-9.O9718,-3.56654, .876793, .785835/ PSAT0O50
DATA TS,TO/373.16,273,16/,COHv/.7500646' PSATO060
IFCT.LE.TO) GO TO 100 PSATO070
TR=TS/T PSATO'0S'

TRY =T/TS PSAT009O
EWk=C~I*(TR-I.)+C2*MLOGJO(TR)+C3*( 10.**(C4*( I.-TRI fl-I .>i PSATO100+ L.*( Iu.*ecCb*(TR-1 . f-i. )+C7 PSATOi 10
GO' TO 20'0 PSATQ12Q100 TR=TOj,'T PSAT0I30
TRI=T/TO PSATOI140EW=Di*TR-i .)+D2*ALOCIO(TR:'+D3*(1 .-TRI)+D)4 PSATOi50200 PSAT=C 10. **EIJ)*-C0HV PsATro160RETURJN PSATOI70END) PSATOi86
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C COMPTES TH SUPERKINETIC LINE PROFILE FACTOR, SP02

Plu3, l459265 SUPK(046
XHOPN-. 9987?6 supkLboso
VMtl.10* C suPKOt:,6

IF(ABS(B-A).GT.V4) QO TO 10 SU900

SUPKuXHGRM/(Pl*C)/(X*Y+. ) supk'0lo
RETURN SU~KO1

c fUPK~eI26
10 CXI-1 0.*(9+1O,.*C'2.,( i ~. ,c' SLJPK0130

CXD=(C~1~1 88).. p'cxIcxI~. )SUPK0140
SUPkXRHCI(IC/(s1*9+. SUJPk0150
RETURN SUPK01 6O
END SUPKO1?0



SUBROUTINE CLTRAN<CTRANS,WAVE, IRUN,IERR) CLTO0010
DIMENSION TAU(20) CLTO0020
DIMENSION X(20),YI(20),Zl(20 ),XO(20),Y0(20),20(20) CLTO0030
COMMON /CL.YMAT/TEMP,PRESS,RHHDPVIS,CLDAMT,CLDHYTFOGPRB,

+ WNDVEL,WNDUIR. IPASCT
COMMON /LEVEL/ISLTUP,ISLTDN,IHORIZ, IVERT,TESALL,TESARG,TESVT CLTOO040
COMMON /PATHL/XO,YO,ZO,XI,YI..ZI,XS,YSZSXT,YT.ZT,ATTL(20) CLTO0050
COMMON /BASTOP/ZBAS,ZTOPICL,IWV,ILCTYP(IO),ICCTYP(I0) CLT00060
COMMON /CYL/XCYC,RADIUS CLT00070
COMMON /IOUHIT/IOIH,IOOUT,IPHFU,LOUNITNDIRTU,.NCLIMT,KSTOR,NPLOTUCLTO0SO
COMMON /BASTH/ZLBASE(10),ZLTHIC(IO),ZCBASE(IO),ZCTHIC(10) CLTO0090

+,RADICL<10) CLTO0100
COMMON /INTCL/XCLOUD(IO),YCLOUD(IO),NLINT(IO),NCINT(10) CLTO0110

C--------------------------------------------------------- ------------- CLTO0120
C** DATA IS READ FROM INPUT RECORDS AND THEN TRANSFERRED TO CLTRAN CLTO0130
C** BY SUBROUTINE CLREAD. INPUT TO CLTRAN IS CARD ORDER-INDEPENDENT, CLTOO140
C** WITH A FOUR-LETTER IDENTIFIER IN COLUMNS 1-4 OF EACH INPUT RECORD. CLTO0150
C** THE ONLY EXCEPTION TO THIS ORDER-INDEPENDENCE IS THE GO SENTINEL CLTOOi6O
C** CtPD', WHICH MUST BE THE LAST RECORD READ. ALL CARDS ARE READ IN CLTOOi7O
C** UNDER THE FORMAT (A4,1X,5(E0.!5,1X)). THE IDENTIFICATION AND MEANINGCLTO0180
*z OF EACH INPUT RECORD ARE AS FOLLOWS : CLTO0190
C ----------------------------------------------------------------------- CLT00200

CARD IDENTIFIER SEEK CLTO02I0
VARIqBLES READ XSYS,2S CLT00220

C XS,YSZS = POSITION COORDINATES OF SEEKER (OR RECEIVER) (1(M) CLTO0230
C--- ---------------------------------------------------------------------- CLTO0240

CAPD IDENTIFIER TARG CLTO0250
VARIABLES READ XTYTZT CLTO0260
XT,YT,ZT = POSITION COORDINATES OF TARGET (KM) CLTO0270

C- ---------------------------------------------------------------------- CLTO0280
C-: CLTO0290
C** THE FOLLOWING FOUR CARDS REPRESENT THE STRATIFORM CLOUDS TREATED CLTO0300
.* BY CLTRAN. THEY ARE TREATED AS INFINITE LAYERS IN A PLANE-PARALLEL CLTO0310
C* ATMOSPHERE. CLT00320
L CLTG0330
- .------------------------------------------------------------------------ CLTO0340
, CARD IDENTIFIER CLST (STRATUS CLOUD TYPE) CLT60350

VAR IABLES READ ZLOASE,ZLTHIC CLTO0360
f ZLBASE = P'rIGHT OF CLOUD BASE <KM) CLTO0370

ZLTHIC = ":RTICAL THICKNESS OF CLOUD LAYER (KM) CLTO0380
- ------------------------------------------------------------------------CLTO0390
c CARD IDENTIFIER CLAS (ALTOSTRATUS CLOUD TYPE) CLT00400
C VARIABLES READ ZLBASE,ZLTHIC CLTO0410
C ----------------------------------------------------------------------- CLTO0420
c CARD IDENTIFIER CLNS (NIMBOSTRATUS CLOUD TYPE, CLT00430
C VARIABLES READ ZLBASEZLTHIC CLT00440
C -----------------------------------------------------------------------CLTO0450
c CARD IDENTIFIER CLSC (STRATOCUMULUS CLOUD TYPE) CLTO0460
.- VARIABLES READ ZLBASE,ZLTHIC CLTC0470
C ---------------------------------- CLTO0480
C CLT00490
0** THE NEXT TWO CARDS REPRESENT THE CUMULUS CLOUD TYPES ADDRESSED CLTO0500
C** BY CLTRAN. CLOUDS OF THIS KIND ARE MODELLED AS CYLINDERS WHICH CLTO0510
C** HAVE VERTICAL SYMMETRY AXES, THESE TYPES ARE REPRESENTED BY CLT00520
C** THE FOLLOWING RECORDS CLTO0530
C CLTO0540
C -----------------------------------------------------------------------CLTO0550
C CARD IDENTIFIER CLCH (CUMULUS HUMILIS CLOUD TYPE) CLT00560
C VARIABLES READ ZCBASE,ZCTHIC,RADICLXCLOUD,YCLOUD CLTO0570
C ZCBASE = HEIGHT OF CLOUD CYLINDER'S LOWER BASE <KM) CLTO0580
I ZCTHIC - VERTICAL THICKNESS OF CLOUD CYLINDER (KM) CLTO059O
C RADICL = RADIUS OF CLOUD CYLINDER (KM) CLI00600
C XCLOUD - X-COORDINATE OF VERTICAL AXIS OF CLOUD CYLINDER <KM) CLTO0610
C YCLOUD - Y-COORDINATE OF VERTICAL AXIS OF CLOUD CYLINDER <KM) CLTO0620
C ----------------------------------------------------------------------- CLT00630
C CARD IDENTIFIER CLCC (CUMULUS CONGESTUS CLOUD TYPE) CLTO0640
C VARIABLES READ ZCBASE,ZCTHIC,RADICLXCLOUD,YCLOUD CLTO0650
C ----------------------------------------------------------------------- CLTO0660
C CLTO06?0
C** THE FOLLOWING CARD MUST BE THE LAST RECORD READ CLTO0680
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c--- CLT0700
C CARD IDENTIFIER GO CLTOfjiO
C VARIABLES READ NONE CLTOO720
C- -----------------------------------------------------------------------CLTO0?.3

IF(IRUN.GT.I) GO TO 5 CLTO0740
NLAYER=O CLT00750
NCCLDS=0 CLT0760

5 CONTINUE CLTO07?O
IWV=O CLT00780
ZBMIN=999.
FOGPRBaO,
IF(WAVE.GT.O.20,AND.WAVE.LT.2.00) IWV=t CLTO0790
IF(WAVE.GT.3.00,AHD.WAVE.LT.5.00) IWV=2 CLT00800
IF(WAVEGT. 8.0.AND.WAVE.LT.12.0) IWV=3 CLTO08I0
IF<IWV.NEO) GO TO 50 CLT00820
IERR=t CLTO0030
WRITE( IOOUT,22) CLTOO840

22 FORMAT(1HO,20X,94H***CLTRAN ERROR*** INPUT WAVELENGTH DOES NOT LIECLTO0850
+ WITHIN ALLOWABLE LIMITS, EXECUTION TERMINATED /) CLTO0860
GO TO 900 CLT00870

50 CALL CLREAD(NLAYER NCCLDS,IERR) CLTO0880
IF(IERR.EQ.1) GO TO 900 CLTOO890
ISLTUP=O CLT00900
ISLTDN-0 CLTO0910
IHORIZ-0 CLT00920
IVERT=O CLT00930

C CLTO0940
C**** DETERMINE SENSE OF L-O-S SLOPE FROM SEEKER'S POINT OF VIEW CLT00950
C CLTO0960

TESVER=( XS-XT )**2+( YS-YT )*-2 CLT 00970
IF(TESVER.EQ. 0. 0)IVERT=I CLT0OO8
IF<IVERTEQ.Q)GO TO 300 CLT00990
IF<ZS-ZT)200,2t 0,220 CLT01 000

200 ISLTUP=1 CLT0101O
GO TO 300 CLTOl02Q

210 IHORIZ-I CLT01030
GO TO 300 CLTO 04('

220 ISLTDN=1 CLT0 050
300 CONTINUE CLT01060

IF( IHORIZ.EQ.i)GO TO 310 CLT01070
C CLT01 080

C**** COMPUTE L-O-S SLOPES IN X-Z AND Y-Z VERTICAL PLANES CLT01090
C CLTO I 00

XIX=( XS-XT )/(ZS-ZT) CLTOI 10
XIY=(YS-YT)/(ZS-ZT) CLTl1120

310 CONTINUE CLTO t30
C CLT011 40
C**** STRATIFORM CLOUD BLOCK CLTO165O
C CLT011i60

IF(NLAYER.EQ.0)GO TO 500 CLTO117O
C CLT01 @i0
C**** UTILIZE DEFAULT BASE OR THICKNESS VALUES IF NECESSARY CLTOi190
C CLT0200

CALL DEFSET(I,NLAYER) CLTO1I 0
DO 400 N-1,HLAYER CLT01220
NLINT( N)O CLT01230
ZO(N )-ZLBASE(N) CLT01240
Z1 (N)=ZO(N)+ZLTHIC(N) CLTOi256
ZBAS-ZO(N) CLT01260
ZTOP=ZI(N) CLT0I270
ICL-ILCTYP(N) CLT01280
IF(ZBNIN.LT.ZLBASE(N)) GO TO 320
ZBMIN-ZLBASE( N)
FOGPRB FLOAT( ICL)

320 CONTINUEC CLT01290'

C**** DETERMINE XY.Z INTERSECTIONS OF L-O-S AND CLOUD LAYER (IF CLT01300
C**** THERE ARE ANY): ( (N) Y1(N),ZI(N))m UPPER INTERSECTION POINT, CLT01310
C**** (XO(N),YO(N),ZO(N))" L6WER INTERSECTION POINT CLT01320
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C00U330
CALL LAYRXY<XIX.,XIY,N) CLTOI1340
IF(TESALLLE.0.)GO TO 350 CLTOI1350
NLINHT)=H CLTQ136Q

c CLT0I370
C**** IF THERE ARE ANY INTERSECTIONS, DETERMINE OPTICAL DEPTH CLTOI380
C CLTOI1390

CALL CLEXTN(TAUNN. CLTOI 400
TAU N )-TAUN CLT0141 0
ATTL(N)=SQRT((Xt(N)-XO(N))**2+<Yl(N)-YO4))**2+(Z(N)-cI(N))**2) CLT61420
GO TO 400 CLI 430

c CLT6I 440
C**** IF NO INTERSECTIONS WERE FOUND, THE OPTICAL DEPTH CLTOI450
C**** IS NOW SET TO ZERO CLTOI1460

C CLT0 470
350 TAU(N)=0.0 CLT Of480e

ATTL(N-)'0. 0 CLT0I490
4(10 CONTINUE CLTO150Q

C CLTt5i 0
C**** END STRATIFORM CLOUD BLOCK C:LT61520

C C0T0530
C**** CUMUILLIFORM CLOUD BLOCK gLTO1 540

C GLTf5Uln
506 IF(NCCLDS.EQ,O)GO TO 905 CLT0R560

C C00570 ~(
C**** UTILIZ2E DEFAULT BASE, THICKNESS, OR RADIUS IF NECESSARY CLTOi58O
C CLT01 590

CALL DEFSET<2 NCCLDS) CLT~i6(0
DO 800 N' , NC6LDS CLT01610
NN=NLAYER+N CLT01620
NC INTfN )=0 CLTUi630
Z0< NH )-2C8ASE( N) CLTOI1640
ZI NH )-Z0VN> +2CTHIC(4) CLT0I 650
ICL=ICCTYP( N) CLT01660
IF<ZBMIN.LT.ZCBASE'N>) GO TO 520
ZBMIN=ZCBASE(N)
F#c'GPR6-FLOAT< ICL)

520 CONTINUE N L~ 7

XC=XCLOUD( N) CLT(11680
I'C=YiCLOUD< N) CL00690
ZBAS-ZO( NN) CLT01 700
ZTOP=Zl(NN) CLT617t 0
TESARC-0. 0 CLT0I720
TESVT=O. 0 CLTOi730

C CLTOI1740
C**** DETERMINE XYZ INTERSECTIONS OF L-O-S AND CUMULUS CLOUD CYLINDER CLT01750
C**** (IF THERE ARE ANY); (Xl(N),YI(N),Z1(N))= UPPER INTERSECTION POINTCLT01760
C**** (X0<N>,YO(N)oZO(N))sa LOWER INTERSECTION POINT CLTO1770
c CLT01 780

CALL CYLXY(XIX,XIY,NN) CLT0I790
IF(TESALLLE. 0, OOR.TESARG.LT. 0.O.OR.TESVT.LT. 0, )GO TO 650 CLT01800
NCINT( N =N CLT~i8i 0

C CLT01820
C**** IF THERE ARE ANY INTERSECTIONS, DETERMINE OPTICAL DEPTH4 CLT01830
C CLT01 840

CALL CLEXTN( TAUN,NN) CLT01850
TAU(HN >TAUN CLTO 1860
ATTL(NN)=SQRT((Xli NN )-XO(NNH) "*2+(Yi(NN)-YO<NN ))**2+ CLTOI 870

+( Zl< NH -ZO( NH) )**2) CLT01 880
GO TO 800 CLT01690

C CLTOI1900
C**** IF NO INTERSECTIONS WERE FOUND, THE OPTICAL DEPTH CL701910
C**** IS NOW SET TO ZERO CLT01 920
C CLTOi93O

650 TAU<NN)u0.0 CLT01 940
ATTL(NH)-0.0 CLTOI950

900 CONTINUE CLT01960
C CLT01976
C**** END CUMULIFORM CLOUD BLOCK CLT01980
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805 CONTINUE CLTO2000
Ca*** DETERMINE CUMULATIVE CLOUD OPTICAL DEPTH AND TRANSMITTANCE CLTO.2O10

TAUTOT'0.0 CLT02020
NN=NLAYER+NCCLDS CLTO2O30
IF(NN.EQ.0)CO TO 820 CL T02 040,
DO 810 N-i NN CLT 0 050

810 TAUTOT-TAUOT+TAI(N) CLTO20
820 CTRANS-EXP(-TAUTOT) CL T'02070
850 CALL LISOLIT(NNJCTRANSSTAUTOT,TAIJ,NLAYER,IRUtD CLT('2C'S0
900 RETURN CLT 02091

END OTc'0
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SUB~ROUTINE LAYRXYeXIX,XIVY.IN) LAY0001 0
LOGICAL INSEEK, INTARG LAY00020
DIMENSION XI(2O),Y1(20) Zi(20).X0(20),Y0<20).Z0(20) LAY0003O
COMMON eLEVEL/'ISLTUP,ISTDN,IHORIZ, IVERT,TESALL,TESARG,TESVT LAY00040
COMMON /,PATHL/XO,YO,ZO..Ki,YtL21XS,YS,ZSXT,YT.ZTATTL(20> LAY00050

C**** CHECK LOS TO SEE IF IT INTERSECTS THE CLOUD LAYER LAY00060
UPi=ISLTUP*(2S-Zi(lIN)) LAY06070
UP2=ISLTUP*(20<1N)-ZT) LAY60080
DNi-ISLTDN*2T-2i(IN)) LAYO UU90
DN2=ISLTDN*(20( IN )-ZS) LAYQOi 00

H0R1=IHOI2*2-Zh1))~2.3-0(JN)*~-.0)LfrOW'0l
LPVERI=IVERT*<2T-ZS)*(ZS-ZI I)) LAY6Q1 20
UFVER2=IVERT*<2T-ZS)*(Z0O IN)-2T' LAY061 36
TESALL=UPI*UP2+DNi*DN2+HOR12+UFVERI*UPVER2 LAYuI40
IF(TESALL.LT.0.0'.)RETUPN LAYOI056
IF( JNC'R1.EG,1 )RETURN LAYUOI 60

c LAY601 70
C*ti** COMPUTE X,Y INTERSECTIONS OF CLOUD PLANES AND LOS LAY00180
C4**** ALSO, CHECK FOR THE CASE WHERE EITHER THE SEEKER LAY00190
C**** OR TARGET IS INSIDE OF THE CLOUD LAY00200
c LAY002i 0

INSEEK=ZS.LE.Zl( IN:),AND.ZS.GE.Z0( IN) LAY00220
INTARG=ZT. LE.Zt iN .AND.2T .GE .Z0( 1,4 LA'u06230
IF<ISLTUP.EQ,1 .AfIDINTARG)ZIN)-ZT LAY00240
IFiISLTDN.EQ.1 .AND.INTARG)z0(iN:)-zT LAY00250
IF. ISLTUP.EQ, i AND.INSEEK)Z0O IN)=ZS I.AY00260
IPISLTDN.EQ.i.AND.IHSEEKoZI(IN:=ZS LAY0-0270

XI( N )=S.XX*~Z IN)ZS>LA4Y00280
'?I(IN)-YS+XIY*<Zf( IN)-ZS> LAY00290
X0'<IN)=XS+XIX,*(ZO(IN)-ZS) LAY 00300
Y0 IN )=YS.XIY*( ZO( IN)-ZS) LAY0031 0
RE TURN LAY00320
END LAY 00330
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SUBROUTIN4E CYLXYXIX,XIY,IN5 LYL000~ 0
DIMENSION XI(20).y1(20),ZI(20 ).XO20).Y20),ZO(20) CYL000O2O
COMMON /CYL/"XC,YC,RADIUS CYL010030
COMMON ,LEVEL/ISLTUP.ISLTDN,IHORIZ,IVERTLTESALL,TESARG,TESVT CYLOUO40
COMMON /PATHL/XO..YO,ZO,X1,YLZ,XS,YSZS,XT,YT,ZT.ATTL(20) CYLOUO50
COMMON /BASTOP/ZBAS,ZTOP..ICL,IWV,ILCTYP( 10),ICCTYP(I0) CYLOUO0.

C**** FIRST DETERMINE INTERSECTION PTS OF LOS WITH UPPER CYLCOO070
C**** AND LOWER BASE PLANES OF CLOUD CYLINDER CY~L U 00

TESALL-0. 0 CYLOO6C (90
CALL LAYRXYXIX,XZY, IN) CYLUOI 00
IFC TESALL.LT.00 )RETURN CYLOOI 10
X0Lf4YR=X0~< iN) L L, U 112 0
Y OLA'R=Y 0( IN ) CYL 3J LSU
ZC0LAYR=Z0( IN) CYL?0 14 0

YiLAYP.=YI(IN) C'' lfi
ZiLiYP2=Zi(INj CLO VI L

C**** CALCULATE NEXT THE INTERSECTION PTS OF THE LOS Y10I l
C**** WITH THE SURFACE OF AN INFINITE VERTICAL CYLINDER WITH CLil~
C**** THE SAME RADILUS <RADIUS)AND LATERAL POSITION <XC,YC: AS THE CLOUD CYL00211fi'&

IF(IVERT.NE.1)GO TO 40 CYLOU52 01
VERTES=SQRT( (XT-XC )**2+( YT-YC )**2) C YLOU 22U
TESVT=RAD IUS-VERTES CYL66230
IF<VERTES.LT.RADIUS)GO TO 400 CYLOO 240
RETURN CYL00250

40 IF((XT-XS).EQ.0,0)GO TO 60 CYL00260
ALPHA=( YT-YS )/( XT-XS) C YL 00270
A2-ALPHA**2 CYLOij2i!
C2:1 . +A2 CYL6629y0
Cl -2, 0*( ALPHA*( YT-YC-ALPHA*eXT )-X) CYL06300l
CO=XC**2+( YT-YC-ALPHA*XT >s*2-RADiUS**2 CYL00310
TESARCi1**2-4. 0*C2*CO CYLOO320
IF( TESAR . LT. 0.0)RETURN CYL 00330
XP=< -Cl +SQRT( TESARG) )/( 2.0*C2) C YLU 0340
XM=( -Cl-SGRT( TESV4RG ))/(2. 0*C2) CYL00350
YP=YT.ALPHA*( XP-XT) CYL 00360
YM.YT+ALPHA*< XM-XT) CYLOO370
IF<IHORIZ.EQ.I)GO TO 300 CYL00180
ZM=ZS. I. O/R1X)*(XM-XS) CYLOO390
ZP-ZS+( 1, /XIX)*(XP-XS) CYL00400

C**** CHECK FOR SKEW MISS OF CLOUD CYLOO4I 0
TOPP=ZP-ZTOP CYL00420
TOPM-ZM-ZTOP C YL 00430
BASP-ZBAS-ZP CYL00440
BASM-ZBAS-ZM CYL00450
IFC(TOPP*TOPM).LT.0.0,OR.<BASP*BASM),LT.0,0)GO TO 50 CYL00460
TESALL--) .0 CYL 00470
RE TURN CYL 00480

60 XP=XT CYLO04S3i
TESARG=RADIUS**2-( XP-XT )**2 CYLOO500
IF(TESARGLT. 0. 0RETURN CYLOOSI 0
YP=YC+SQRT( TESARG) CYL 00520
XM=)?T CYL 0 C53 '
YM=YC+SQRTC TESARG) C YL 00540
IF<IHORIZ.EQ.1)GO TO 300 CYLOO556
ZM=2s+( I . /XIY)*(YM-YS) CYL 00560
2P=ZS+( 1. /XIY5*(YP-YS) CYLOO570

C**** CHECK FOR SKEW MISS OF CLOUD CY'L00580
TOPF=ZP-ZTOP CLOS
TOPM:ZM-ZTOP CYL 00600
BASP ZBAS-ZP CYVLO 061 0
BASM-ZBAS-ZM CYLOO620
IF((TOPP*TOPM).LT.0,.0OR.(BASP*BASM).LT,.0.)GO TO 50 CYL00630
TESALL--i.0 CYL00640
RETURN C YL 00650

50 IF(ZP.LT.ZM)GO TO 100 CYL00660
XOCYL=XM CYLOO670
YOCYL-YM CYLOO0680
2 0C'L-ZM CYL06690
XtCYL=KP CYL 00700
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VI CVI=VP CVI.0071 0
21 CVL=ZP CYL.00720
GO TO 200 CYL.00730

100 X0CVI.=XP CVYI. 0740
V0C:VL = P CYL5 0750
2C V L =ZP C L 00760
xl CYL=XN CYL.00770
VI CVL=VP CYLOO7S0
21 CYI.=ZN CVYL00790

'200 CONTINUE CVI.00800
GO TO 450 CYLooai 0

3 00C XO0(<IN3 XM CYLOOG2O
V0(Ir'oY VtLO0830
zr IN) -'T CYL.00840

VIkIN)y ?PYLOO 0860
2'; IN)ZT LVL00U70

4 0 TO0 5N; TL.0880
Y 0( IrA; ' N)=T I YL00890
Y<k I H )=YT CYI.00
ViC IN)=YT uVI.0091 0
G.0 O 50 u CYLOO92O0

45t, J ZuCYL.LT.20I.AYR)CO TO 460 0Th 00-930
xu k1)YtLL CVLOO95O

kO IN)=ZVurYL CVI.00960
CG iTO 470 CYL.5990

46g6X -u. iN; ?Y.uLAYR CVYL0990
ZOiN)=ZuLAYR CVI.01 000

470) IFcZ1CVYL.CT.ZfI.AYR)CO TO 480 CYI.i010
Xl' IN)=XJCVI. CVI.01 2
Yl( IH)=V1CVL CL14
21<IN)=ZICVL CVLOI 040
CO TO) 500 CVI.0060

480) X1CIN)=XILAVFCYO17
VI(< IN)=VII.AYR CYLO108O
Zir iN)=Z1LAVR CYLOI080

500 RETJRN CVLI.0i00
END( CYLOI O1
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SUBROUTINE CLEXTN<TAUN, iw: CLE606
DIMENSION AA(42 ),BB(42),CCC42 ),A(7,6,3) CLE0O020
DIMENSION XIC 20), YI( 20), ZI (20), XO(20>, Y0C20), Z0(20) CLEO0030
EQUIVALENCE (A(I)A ,, )(B ,C11,)(C ,(113) CLEOOO4O
COMMON /PATHL/XOV0,ZO,X1,V1,ZI,XS,VSZSXT VT.ZT,ATTL(20) CLEQOOSO
COMMON /LEVEL/'ISLTUP,ISLT6N,IHORIZ,IVERT,'TEtALL,TESARG,TESVT CLEO006O
COMMON /'BASTOP/ZBAS,ZTOP, ICL, IWV CLE0O07O
DATA AA15,3744E-2,29313E-4,--1,1300E-6 1.6228E-9,-1.0421E-12, CLEOOOSO

+2.4192E-l6,0.000oE-oo,B.4451E-2,1.6549k--4,-4.7300E-7, CLE00090
+4.4334E-10,-1.3851E-13,-2.0644E-17,I.2569E-20,1.0240E-1, CLEOOIOO
.4,8678E-5,-2.2195E-7.1.4506E-10,5,9393E-14,-8.7250E-17, CLEOQJIO
.2.1383E-20,3.67?5E-.2,1.6l60E-4,-6,4666E-?,9,5298E-10, CLEO012O
+-6.4023E--13,1.6916E-16,-7.9924E-21,1.8410E-2,6.68?OE-4, CLE00130
+-2 ,8406E-6,5,44?SE-9, -5.4854E-12,2.7932E-15, -5.8271E-19, CLEOO14?
.i33458E-2,.3098E-4,-4.52E-7,6.1166E-I0,-4.6681E-13, CLEC0150
.1 .7383E-16,-2.5043E-20/, CLEQ00160
DATA BB/?.5099E-2,3.206IE-4,-1 .7OSOE-6,3.2538E-9,-3.2719E-12, CLEOOIIO

+1.5721E-15,-3.0123E-19,1.IBOSE-1,2.2387E-4,-8796E-7, CLE00lSO
+1.1298E-9,-6.6823E--13,1.7514E-16,-1.5665E-20,L,455E-?, CLEOOI?0
*-5.0592E-5,-1 2280E-7,1 .2715E-I0,2.7470E-14,-6,6940E-17, CLEO0200
.1.7734E-20,4.9533E-2,2.0904E-4,-1.1626E-6,2.3531E-9, CLE00210
+-2.3463E-12,1.14?2E-15,-2.2267E-19,3.8315E-3,1,1837E-3, CLE00220
t-5. 1096E-6,9.4660E--9,-S.6426E--12,3.G77SE-15,-5,5775E-1S, CLE00230
+4,1534E-2,2.0220E-4,-8.1463E-7,1.3590E-9,-1.1142E-12, CLEOO240
+4. 386?E-16,-6.6426E-20/ CLEO0250
DATA CC/1.IZ6SE-2,2.8659E-4,-6.0210E-8,-1.5274E-9,2.7747E-12, CLEOO260

+-1.8946E-15,4.5539E-19,1,9856E-2,1.2292E-4,-8.4479E-8, CLEOO270
+8.6563E-12,0.OOOOE-0,0,0000E-0,0.OOOOE-0,3,1907E-2, CLE00280
+1.9632E-4,-1.1114E-7,-3.399?E-1O,5.2528E-13,-2.7ZSSE-16, CLE00290
+5,0469E-206.8522E-3,1 ,5362E-4,7.5813E-8,-1 .1430E-9, CLE00300
+1 .SSSSE-12,-1 .2477E-15.2.9522E-I9,8.592E-4,6.422E-5, CLE0031O
+?.7271E-?,-2.9750E-9,4,4014E-12,-3.0626E-15,8. 1541E-19, ULE00320
+.37ISE-3,1.4919E-4,-9,3486E-8,-1.2183E-10,1.8733E-13, CLE00330
+-9.2167E-1?, 1.5939E-20/1 CLEO0340
TALIN=O.0 CLE00350
ZZA=ZO( IN)-ZBwAS CLEOO36O
22B=2t( IN)-ZBAS CLEOO37O
VE-RDIS=ZZB-ZZA CL E0038'
RORDIS=SQRT((Xi(IN)-XO(IN55**2+(II)-Y0(IN))**2) CLEOO390
EL=SQCRT( NORDIS**2,VERDIS**2) CLE 01:40(1
IF( EL. EQ. 0.0)RETURN CLEOO4i 0
IF(IHORIZ.EO1>lGO TO 200 CLEOO42O
XI =VERD I SEL CLE004Ju
ELA=ZZA*l 000.0 CLE 00440
ELB=( XI*EL+ZZA )*1 000.0 CLE00450
POLYA=0. 0 CLE00460
POLVB=0.0 CLE 00470
DO 100 Hal,? CLE01)480
EN=FLOAT( N) CLEOO490
AN=i( N, ICL, WV) CLE 00501
TERMB=(1. 0/CXI*ENfl*AN*ELB**N CLE00SI10
TERMA=( 1,O/<XI*ENn.)AN*ELA**N LLE 00 20
POLYA=POLVM+TERMs CLE 00530

too POLYB=POLVB+TERMB CLEOO540
TAUN=POLYB-POLVA CLE00550
GO TO 300 CLEO65Of

200 ZZH=ZZA*1000.0 CLEOO5?0:
DO 250 N=1,?7 CLEC058O
TERMK=A(N,ICL,IWV)*HORDIS*1000.0*ZZAi**(N-1 ) CLEO0590

250 TAUN=TAUN+TERMK CLEOO600
300 RETURN CLEOO61 0

END CLE00620
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SUBROUTINE LISOUT(NNTANS,TAUTOTTAUNLAYERIRUN) L1500010
C LIS00020
C*4'** OUTPUT CONTROL ROUTINE L1500030
C LI S 0(040

DIMENSION ALPHW6 ,T( 20),TAU( 20) LIS00050
DIMENSION XI(20)..YI(20 ),Z1(20 ),XO(20),YO(20),Z0( 20) LIS00060
COMMON /PATHL/ XC,Y0.ZO,X,Yl ZLXS YS,ZS,XT2?TZT,ATTL(20) LIS00070
COMMON /LEVEL/ISLTUP ISLTDN,IHORIZ,iVERT,TESALLVTESARG.TESVT LISOOOS0
COMMON /BASTOF/2BAS, TOP,ICL,IWV,ILCTYP(10),ICCTYP(10) LIS00090
COMMON ISASTH,,ZLf3ASE<10),ZLTHIC<10),ZCBASE<10),ZCTHIC(IO) LISOOIOO

+.RADICL( 10) LISOOI 10
COMMON /INTCL/XCLOUD10),YCLOJC(bO),NLINT<IO),NCINT(10) LIS00120
COMM1ON /IOUN1T/IOIN, IOQUT, IPHFUN,LOUNIT,NDIRTU..NCLIMT,KSTORNPLOTULISOO13O
DATA ALPHs2HST,2HAS,2HNS,2HSC,2HCH,2HCC/ LIS0OI140
IF7(IWV.EO. 1)WVL=0.55 LIS0Oi5O
IF( 'JV.EQ .2 )WVL=3. 80 LIS0OI160
IF I0~V.E0.3)WVL-=10,60 LIS C500176
IF IRN.LT.2) tWRITE(IOOUT,150)WVL LIS00180
IF IRUJN.GT.1) WPITE<IOOUT,160)WVL LISOV90

150 F0RMAT(IH0,40X,13HWAVELEHCTH - F5.2,9H MICRONS /)LIS00200
160 FORMAT(IHO..40X,13HWAVELE4GTH - ,F5.2,9H MICRONS /)LIS00210

IF(IHORIZ.EQ.1)WRITE(IOOJT,200) LIS00220
IF(IV-eRT.EQ.1),WRITEUIOOUT,210) LIS00230
IF<Ic LTUP.EQ.1)WRITE(IOOUT,220) LIS00240
IF ISLTDN.EQ.1)WRITE<IOOUT,23O) L15S10250

200 FORr'AT(HO,40X,28HLINE-OF-SIGHT IS HORIZONTAL /.)LIS00260
210 FORMAT(IHO,40X,26HLINE-OF-SIGHT IS VERTICAL //) LIS00270
220O FORMAT(IHO,40X,28HLINE-OF-SIGHT SLANTS UPWARD /)LIS00280
230 FORMrAT~ H0,4QX..30HLINE-OF-SIGHT SLANTS DOWNWARD /)L1S00290

PTHLEH=SQRT(<(XS-XT )**2+( YS-YT )**2+( ZS-ZT )**2) LI S003 00
WJPlTE,. IOOUT.300)PTHLEN LIS003l 0

300 FOPM4.T(lH0,40X,29HTOTAL LINE-OF-SIGHT LENGTH - ,F7.3,4H KM ) L1300320
ATTLEtI=0.0t LIS00330
jFTAUTOT.EQ.0.0)G0 TO 780 L7S00340
DO 310 N=1,tNN LIS00350

310 ATTLEN=ATTLEN4ATTL(N) LiS00360
WPITE IOOUT,400)ATTLEN LI S00370

4'0 FOPMAT(1H0..40X..5OHTOTAL LINE-OF-SIGHT LENGTH INTERRUPTED BY CLOUD LIS0038O
-,F7.3,4H KM ) LIS00390
WRI TE< 10011,500 )TAUTOT LIS00400

500 FOQriAT(1H0..40X.22HTOTAL OPTICAL DEPTH = ,F7.2/') LIS00410
WRITE( IOOUT,600)CTRANS LIS00420

600 FOPMAT(IHO,40X..36HTRANSMITTANCE ALONG LINE-OF-SIGHT = ,EII.5,//) LIS00430
WPIT E< I CODUT,605) LIS0044l

60(5 F,3RMAT( 1H0,40X.50HSEEKER COORDINATES <KM) TARGET COORDINATES <KMLIS00450
+) ) LIS00460

iaPITE( IOOUT,606) LI S00470
606~ FORMiAT( IH 40X,23HXSEEKER YSEEKER ZSEEKER..3X,23HXTARGET YTARGET ZTLIS00480

-tARGET) LIS00490
kiPITE( IOOUT,607) L1600500

607 FOR'ATH ,40X,3(SH ---------),2X,3(8H -------- ) LIS0O510
WJPITE( IOOUT,608:XSYs,ZS,XT,YT,ZT L1S00520

602. FORIh2T< IHO,40X,3(F6 .3,2X),2X, 3<F6.3, 2X)) LIS00530
IJPITE( IOOUT,613) LIS00540

613 FOPIAT(IH 0//') LIS00550
WRITE' 10011T,615) LIS00560

615 FORMAT( 1H0,40X..62fHCLOUD TYPE LINE-OF--SIGHT INTERSECTION COORDLIS00570
+INATES <KM) ) LIS00580
WRITE(IOOUT,620) LIS00590

62 LOMTEH 0 LOW/R) NUtIBER,4X,47HXLIPPER YUPPER ZUPPER XLOWERLIS00600
62 YOWAER 4LO'WI/I LIS00610

WRITE( IOOUT,625) LIS00620
625 FORMAT(lH ,40X,IOH ----- 4X,3(SH-------- ),1X..3SH--------) LIS00630

IF(NLAYER.EQ.O)GO TO 685 LIS00640
DO 670 N=INLAYER LIS00650
IND=ILCTYP(N) LIS00660
JF(N4LINT(N)..EQ.0)GO TO 670 LIS00670
WRITE( IOUT,680'ALPH IND'),N,XI(N),Y1.<N),Z(N),X0HN),YO(N),ZO<N) L1S00680

670 CONTINUE LIS00690
680 FORMIAT( IHO,42X,A2,iH,',12,6X,3(F7,3,iX),iX,3<F7.3,1IX)) LISOO700
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695 NLO-NLAYER+1 IQ0f
IF(NLAYER.E0,NN)GO TO 699 LISOO720
LL=0 LISOO730
DO 690 N=HLO,NN LISOO740
LL=LL+ LXSOO7SO
IND=ICCTYP( LL) LIS00760
IF(NCINT(LL).EQ.O>GOu TO 690 LISOO77u
WRITEC IOOUIT,690)ALPH( IND),N,XI(N),YI(H),ZlraD,XOc N YO(N),ZO(N) LISOO780

690 CONTINUE LI 300790
WRITEC IOLT,61 3> LISO06O0
WRITEC IOOUT.691 ) UISD0810

691 FORMAT(1H0,40X,59HCLOUD TYPE CUMULUS CENTER POSITIONS (FOR CC ORLISO0820
+ CH TYPES) ) L1900830
WRITEC IOOUT.692> LIS00840

692 FORMATC1H ,40X,iOH/ID NUMBER,6X,26HXCLOUD <KCM> YCLOUD <KCM)) LIS00850
WRITEC IOO'JT.693) LIS0O860

693 FORPIATC1H ,40X,ION ----------- 6X..26H--------------- -----------) LISOOB7O
LL=O LISOOSBO
DO 695 t=NLO,NN LISDO9u
LL=LL+ I LIS00900
IriL) ICCTYP( LL) LISOC'9

695 W1RITEC IOO'LIT,696)PLPH( IND ,N,XCLLID(LL),YCLOLDCLL) L1S009210
696 FORMATCIHO,42X,A2,IH/,12,WOX,F7.3,8)<,F7.3) LISOOSJO
699 CONTINUE LIS00940

WRITEC IcOUT,613) LIS00950
DO 610 Nrl,NN LIS00960

610 TCN)=EX<PC-TAU(N)) LIS00970
IF(NCCLDSGT.0) WRITE(IOOLIT,700) LIS60980
IFCNCCLDS.LT.1 ) WRZTE(IOOUTJ70S) LIS0O990

700 FORMATCIH1,20X,11HCLOUD TYPE .2X,15HHEIGHT OF BASE ,2X, LISOIOOO
*1OHTHICKNESS ,2X,16HRADIUS OF CLOUD .2X,14HOPTICAL DEPTH ,2X, LIS01O1O
+14HTRANSNITTANCE ) LISOI 020

705 FORMAT(IHO,20X,WIHCLOUD TYPE .2X,ISHHEIGHT OF BASE ,2X, LIS01 030
tIONTHICKNESS ,2X,16HRADIL'S OF CLOUD ,2X,14HOPTICAL DEPTH ,2X, L1S01040
+14HTRANSMITTANCE ) LISO01050

WRITECIuOUT 710) LISOI 060
710 FORPIATCH ,kOX,10H/ID NUMBER,9X,4H(KM)t9x,4H(KM),12X.4H(KM),9X, LIS01070

tiINALONG L-O-S,5X, 11HALONC L-O-S) LIS0l 080
WRITEC IOOUT,720) LIS01 090

720 FORMATC1H ,20X,.IOH -----------,3X,14H----------------,3X,9H ---- LISOI100
+3X,lSH----------------,13X,13H---------------3X,13H---------------- LIS0111O
IF(NLAYER.EQ.0)GO TO 735 LIS01 120
BLANk=0. 0 LISOI fl
DO 730 N=1,NLAYER LISOiI140
ZND-ILCTYP( N> LISOI1150

730 WRITE(IOOUT,760)ALPHCIHD),N,ZLBASECN),ZLTHIC(N),BLANK,TAU<N),T(N) LISOI160
735 NLO=NLAYER+1 LIS01 170
740 IF(NN.EG.NLAYER)CO TO 800 LIS01 180

LL=0j LISOi 190rDO 750 =LNHIM0

750 WRITE(IOOUT,760>ALPH(IND)JN,ZCBASECLL),ZCTHIC<LL),RADICL(LL), LISOl2Su
i.TAUC N), TCN) L1s01240

760 FORMATCINO,22X,A2,IH/,12,1OX,FT.3,?X,F7.3,SX,F7.3,IOX,F7.2,7X, LIS01250
*E1 1,5) LIS01260
GO TO 800 LISOI 2?u

780 WRITECIOOUT,790) LISO12S0
790 FORMATCJHO,20X,59HN0 CLOUD OBSCURATION L-O-S DOES NOT INTERSECT LISO129O

+'ANY CLOUDS /)LIS01 300
800 RETURN L180131 0

END LIS0t320
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SUBROUTINE DEFSET( ISTEP,NNAX) DEFOOOI 0
c DEFO 0020

C**** THIS ROUTINE RESETS THE CLOUD BASE HEIGHT, THICKNESS DEFOO030
C**** AND RADIUS VALUES TO THE NEAREST REALISTIC BOUNDARIE4 DEFOO040
C**** IF THEY DO NOT LIE CLOSE TO THE RANGES SPECIFIED IN DEFODO05
C**** R. D. H. LOW'S PAPER. DEF 00060
C DEFOOO0

COMMON /BASTOP/ZBAS,ZTOP, ICL, IUV,ILCTYP( iD), ICCTYP( 10) DEFODO08
COMMON 1 BASTH/ZLBASEC1O),ZLTHIC(10),ZCBASE(1O),ZCTHIC(10) DEFOO090

+ ,RADICLC 10) DEFO0l 00
IF(ISTEP.NE.1)GO TO 10 DEFOO1 10
DO 5 N=1,NMAX DEFOOI20
ITYPE=ILCTYP( N) DEFOO1 30
IF(ITYPE.EQ.2)CO TO 3 DEFOO140

I IF(2LBASE(N).LT.0.1 )ZLBASE(N)0O.1 DEF06150
IF<ZLBASE(N).CT. I .5)ZLBASE(H)=1 .5 DEFOO1 60
IF(ITYPE.EQ.3)GO TO 4 DEFOOi 70

2 IFCZLTHIC(N).LT. 02)ZLTHICCN)=0,2 DEFOOI 80
iF(ZLTHIC(N).GT.1.0.'ZLTHICC(N)=i.0 DEFOOiSO
GO TO 5 DEF0O200

3 IFKZLBASECN).LT.2.0)ZLBASE(N)=2.0 DEF002I10
IF ZLBASE(N).GT.5. 0)ZLBAS,-ECN)=5. 0 DEFOO220

4 IF(ZLTHIC(N).LT.l.0)ZLTHICCN)=1.0 DEFOO230
IF(ZLTHIC(N).GT.4.0)ZLTHIC(N)=4.0 DEFOO240

5 CONTINUE DEF00250
10 IFCISTEP.NE.2)GO TO 20 DEFOO260

DO 15 N=l,NMAX DEF 00270
IFC ZCBASE( N). LT.*0,8 )ZCBASEC N )=0.8 DEFOO280
IF(ZCBASE(N).GT.l.5)ZCBASE(N)=1.5 DEFOO290
IFCZCTHIC(N>.LT. 0.2)ZCTHIC(N)=0,2 DEFOO300
IF(ZCTHIC(N).CT.5.O)ZCTHIC(N)=5.0 DEFOO3I 0
IFt RADICL( N>.LT.0.05 )RAE'ICL( N WOOS DEFOO320
IF(RADICL(N).CT.0.6>R<ADICL(N)=0.6 DEF00330

15 CONTINUE DEFOO340
20 RETURN DEFOO350

END DEF 00360
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SURROOTINE CLREA~OeHLYER,WCCLD9, IERR CLROOI06
DIMENSION IALPHA( 18)..DATELT(5) CLROD020
DIMENSION X(20 ), Y1(20),Z1(20 ), XO(20),YO< 20),ZO( 20) CLROOD30
COMMON /PATHL/XO..Y0.ZO,XI,Y1..2,XS.YS,2S,XT,YT,ZT..ATTL(20) CLROO040
COMMON /GEOMET/PTS( 15), IGEOSW CLROOO0
COMMON /BASTOP/ZBASZTOPICL,IWVILCTYP( 10>, ICCTYP( 0) CLROO060
COMMON /IOUNIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUCLR0OO7O
COMMON /BTH,ZLBASE(10),ZLTHIC(IO),ZC5AS-E(1O),ZCTHIC(10) CLROO080

+,RADICL( 10) CLROO090
COMMON /INTCL/XCLOUD(10),YCLOUD(10),NLINT(10),NCINT(10) CLR0O100
DATA IALPHA/2HCL,2HST,2HCL..2HAS,2HCL,2HNS,2HCL,2HSC,2HCL,2HCH, CLROO1 10
+2HCL,2HCC,2HSE,2HEKo2HTA,2HRG,2HGO,2H /CLROOI 20
ISFLAG=0 CLR001 30
ITFLAG=O CLROO1 40
IFrIGEOSW.NE.t)GO TO 60 CLROOI 50
Xl-=PTS< 4) CLR 00160
YG=PTG 5 ) CLR00I70
ZS=PTS( 6) CLRO0180
XT=PTS~i) CLR00i90
YT=PTS( 2) CLR 00200
2T=PTS 3) CLROO21 0

60 C0ONTINUE CL R00220
DO 900 N=1,23 CLR00230
REs~f(ION,100IAL.PH,IALP,DATELTI),1=1,5) CLROO240

100 FO3RMAT<2A2, 1X,5<E1 0.5, IX)) CLROO250
INDEX=1 0 CLR00260
DO 200 K=t,17,2 CLP00270
IF (IALPH,EQ,IALPHA(K)),AND,(IALP.EQIALPHA(K*1))) GO TO 50 CLR00280
GO TO 200

50 REALK=FLOAT(K)
RQT=REALk/2. u
KJI=ZFIX<RQT )+1
I NDEX=K J
GO TO 300 CLROO300

200 CONTINUE CLROO3I 0
30IF<INUEX.LT.7)GO TO (350,350,350,350,400,400),INDEX CLR00320

INM6-INDEX-6 CR03
GO TO (500,600,999,997),IN46 CLROO0340

350 NLAYER=NLAYER+ I CLROO350
IF(NLAYERGT.10) GO TO 993 CLROO360
ILCTYP NLAYER )=INDEX CL R 00370,-
ZLBASE(NLAYER)=DATELT( 1) CLR 00360
ZLTHIC( NLAYER )=DATELT( 2) CLR00390
GO TO 900 CLr(OO 4 (1

400 NCCLDS-NCCLDS.1 CLRO00
IF(NCCLDS.GT.iO) GO TO 995 CLR00420
ICCTYP( NCCLDS )=INDEX CLR00430
ZC8f4SE(NCCLDS':=DATELT( 1) CLR 00440
ZCTHIC( NCCLDS )=DATELT( 2) CLR00450
RAI)ICL( NCCL)S )=DATELT< 3? CL R(00460
XCLOUD( HCCLDS )=DATELT 4) CLR00470
YCLOjUD( NCCLDS )=DATELT( 5 CLR00480
GO TO 900 CLR 00490

500 IF<ISFLAG.EQ.I) GO TO 997 CLRO0O0
XS=E)TELT( 1) CLRO05 0
YG=DATELT( 2> CLR 00520
ZS=DMTELT( 3) CLROO530
ISFLAG-l CLR 00540
GO TO 900 CLROOS55

600 IF(ITFLAG.GT.1> GO TO 997 CLROO560
XT-DATELT< i) CLR00570
YT=DATELT( 2) CLR 00580
ZT-DATELT( 3) CLx 0 u 90
ITFLAG-i CLROO600

900 CONTINUE CLROO61 0
GO TO 999 CLROO620

993 IERR=l CLR00630
WRITE( JOOUT,994) CLR00640

994 FORMAT(IHO,20X 76H***CLREAD ERROR*** NUMBER OF STRATIFORM CLOUDS ICLROO650
+HPLIT EXCEEDS THE LIMIT OF 10 />CLR00660
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GO TO 999 CLRO06?O
995 IERR=I CLROO680

WRITE( IOOUT,996) CLR00690
996 FORMAT(IHO 20X,76H***CLREAD ERROR*** NUMBER OF CUMULIFORM CLOUDS ICLROO700

+HPUT EXCEE6S THE LIMIT OF 10 CLROO710
GO TO 999 CLROO720

997 IERR=i CLRO0730
WRITE(IOOUT,998) CLR00740

998 FORMAT(H0,20X,64H***CLREAD ERROR*** IMPROPER INPUT FORMAT OR ABSECLRO0750
+NT GO SENTINEL /A CLR00760

999 RETURN CLRO07?0
END CLRO078O
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SUBROUTINE SCREEN(IERR,ICLMAT) SCRO600O
C SCROO020
C THIS MODULE t) COMPUTES TRANSMITTANCE REQUIRED TO REDUCE THE SCRO0030
C PROBABILITY OF STATIC TARGET DETECTION BELOW A SCROO040
C GIVEN LEVEL FOR CERTAIN TYPES OF IMAGERS. <ITAM) SCROO050
C SCROO060
C - AND/OR - SCRO0070
C SCR00080
C 2) COMPUTES HC AND WP 105 MM/155 MM SMOKE MUNITIONS SCROO090
C REQUIRED TO PRODUCE A SMOKE SCREEN OF USER-DEFINED SCROOlOo
C LENGTH AND DURATION FOR VISIBLE, NEAR, MID AND FAR SCRO0Oiio
C IR WAVELENGTHS, SCRO0120
C SCROO130
C SUBROUTINES CALLED BY SCREEN ARE - CWIC AND ITAM, SCROOI40
C ScRooiSo
C ALL OUTPUT FROM SCREEN IS TABULAR. SCRo016O
C SCROoi7o
C THE PRESENT VERSION OF CWIC USES THE XSCALE MODULE TO OPTIONALLY SCRO0l80
C CORRECT FOR EXTINCTION DUE TO FOG, RAIN AND/OR SNOW AT IR SCROoi9o
C WAVELENGTHS BASED ON VISIBILITY IN THE .5 MICROMETER REGION. SCRO0200
C CWIC CAN ALSO COMPUTE PASQUILL CATEGORY FROM FUNDAMENTAL MET INPUTS SCRO0210
C IF THE USER CHOOSES NOT TO PROVIDE THE CATEGORY DIRECTLY. SCRO0220
C CLIMATOLOGICAL VALUES FROM THE CLIMAT MODULE CAN OPTIONALLY BE SCR00230

USED AS "TYPICAL" MET INPUTS. SCR00246
u SCR00250
C THE ITAM MODULE CAN BE USED IN A LOOPING MODE THROUGH MULTIPLE SETS SCR00260
C OF INPUT RECORDS TO GENERATE TABLES, THE LAST VALUE OF TRANS- SCRO027O
C MITTANCE COMPUTED IS THAT VALUE WHICH CAN (OPTIONALLY) BE PASSED SCR0O02O
C TO CWIC AS THE THRESHOLD LEVEL FOR TOTAL PATH TRANSMITTANCE. SCR00290
C SCRO0300
C TWO RECORDS MUST BE PROVIDED TO SCREEN: SCRO03i0
C ONE CARD MUST BE INPUT TO SCREEN TO SELECT OPTIONS: (3(1X,I1:)) SCRO320
C COL 2 ICITAM -1 CALL ITAM, OR 0 (NO CALL). SCR00330
C COL 4 ICCWIC =1 CALL CWIC, OR 0 (NO CALL). SCROO340
C COL 6 ICCLIM ! -tUSE CLIMAT FOR MET INPUTS, OR 0 USE USER VALUES. SCROO350C SCR00360
C IF CHOSEN, ALL INPUT RECORDS TO ITAM ARE READ FOLLOWING THE ABOVE SCR00370
C RECORD. (SEE INPUT DESCRIPTION IN ITAM) SCROO380
C SCR00390
C AND, IF CHOSEN, INPUT RECORDS TO CWIC ARE THEN READ. (SEE INPUT SCRO0400
C DESCRIPTION IN CWIC) SCRO0410
C SCR00420
C FINALLY, ONE RECORD IS READ BY SCREEN WITH THE WORD "END" IN COLUMNS SCR00430
C 1-3. THIS RETURNS CONTROL TO THE EOSAEL EXECUTIVE MODULE. SCRO0440
C SCR00450

COMMON /IOUNIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUSCRO0460
READ (IOIN 10) ICITAM,ICCWICICCLIM SCRO0470

1o FORMAT(IX, I IX, l,IX,Xt) SCRO0480
IF (ICITAM.NE.0) CALL ITAM(IERR,TFNL) SCR00490
IF (IERR.EQ.1) GOTO 15 SCRO0500
IF (ICCLIM.E'.0) GOTO 20 SCRO0510
IF (ICLMAT.EQ.I) GOTO 20 SCRO0520
IERR=I SCRO0530
WRITE (XOOUT,30) SCRO0540

30 FORMAT(IX,62H*** IN SCREEN ROUTINE, MET SOURCE SPECIFIED AS CLIMATSCROO550
*OLOGICAL,/5X,39HBUT CLIMAT ROUTINE HAD NOT BEEN CALLED.) SCROO560
RETURN SCRO0570

15 WRITE (IOOUT,40) SCROO580
TFNL=1. SCR00590

40 FORMAT(IX 21HIERR FLAG SET IN ITAM) SCRO0600
20 IF (ICCWIC.NE.0) CALL CWIC (IERR,ICITAMICCLIMTFNL) SCROO610

RETURN SCROO620
END SCR00630
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SUBROUTINE CWIC (IERR, ICITAM,ICCLIMTFNL) CWCOOOio
C CWIC COMPUTES THE REQUIRED SMOKE MUNITIONS EXPENDITURE (NUMBER, CWCOO20
C RATE OF FIRE, PLACEMENT) TO PRODUCE A SCREEN OF DEFINED CWCOO030
C LENGTH AND DURATION USING HC OR WP 105MM OR t55MM SMOKE CWCO0040
C MUNITIONS. WAVELENGTHS ARE FOR RANGES OF VISIBLE, NEAR, CWCOO050
C MID AND FAR IR, CWCO0060
C CWCO0070
C ON INPUT, IF ICITAM IS NON-ZERO ALL COMPUTATIONS WILL USE CWCO0080
C THE INPUT TFNL AS THE TOTAL SCREEN TRANSMISSION THRESHOLD. IF CWCOO090
C ICITAM IS 0, THEN BUILT-IN TOTAL THRESHOLDS OF .05 ARE USED CWCOO1O0
C FOR ALL WAVELENGTH REGIONS. CWCOoi10
C CWCOO12O
C INPUTS TO CWIC ARE ON STANDARDIZED RECORDS CONTAINING KEY-WORDS CWCO0i3O
C IN COLUMNS 1-4 AND REAL (IE DECIMAL) VALUES FOR ALL INPUTS, CWCO0140
C PLACED IN FIELDS 11-20, 21-30,..., 71-80. KEY-WORD TYPES CWCO0150
C ARE SCRN FOR SCREEN OBSERVER/TARGET LOS AND ADVERSE CWCO0160
C WEATHER CORRECTIONS. CWCOO17O
C METR FOR METEOROLOGICAL CONDITIONS (MAY BE OMITTED CwCOOlso
C IF ICCLIM IS NON-ZERO, IN WHICH CASE THE CWCOOi9o
C CLIMATOLOGICAL VALUES FROM CLIMAT ARE USED, CWCO0200
C PASO FOR (OPTIONAL) MET PARAMETERS REQUIRED TO COMPUTE CWCOO2O
C THE PASQUILL STABILITY CATEGORY. NOT REQUIRED CWCO0220
C IF PASQUILL CATEGORY ITSELF IS INPUT. CWCO0230
C DONE WHICH RETURNS EXECUTIVE CONTROL BACK TO THE SCREEN CWC00240
C MODULE. CWCO0250
C CWCOO260
C THE ORDER OF THE INPUT RECORDS IS IMMATERIAL, EXCEPT THAT THE (DONE) CWCO027O
C CARD MUST BE LAST. CWC00280
C CWCO0290
C INPUTS; (ALL VALUES REAL) FORMAT (2A2,6X,7FtO.3) CWCO0360
C CWCO0310
C KEYWORD COLS. VARIABLE DESCRIPTION CWC00320
C -----------------------------------------------------------CWCO330
C SCRN 1-4 SCREEN/LOS DEFINITION (REQUIRED) CWC00340
C JI-20 TIME - SCREEN DURATION (MINUTES) CWC00350
C 21-30 XO - SCREEN LENGTH (METERS) CWCO0360
C 31-40 H3 - SLANT RANGE OSS-TARGET (KM) CWC00370
C 41-50 AST - ELEVATION ANGLE OF TARGET FROM CWCOO3BO
C OBSERVER WRT HORIZONTAL (DEG.) CWCO0390
C 51-60 DLS - COMPASS DIRECTION (CLOCKWISE WRT CWCO0400
C NORTH) OF LINE-OF-SIGHT (DEC.) CWCOO4iO
C 61-70 ARE - TERRAIN ROUGHNESS ELEMENT (CM) CWCO0420
C 71-80 FOG - ADVERSE WEATHER/HAZE SELECTION CWC00430
C 0. - NO ADVERSE WEATHER CWC00440
C i. ONLY CORRECT VISIBLE WAVE- CWC00450
C LENGTHS FOR INPUT VISIBILITY.CWCO0460
C 2. = CORRECT FOR FOG/HAZE FOR CWC00470
C MARITIME ARCTIC AIR MASS CWCO04SO
C 3. - CORRECT FOR FOG/HAZE FOR CWCO0490
C MARITIME POLAR AIR MASS CWCO0500
C 4. - CORRECT FOR FOG/HAZE FOR CWCOO5IO
C CONTINENTAL POLAR AIR MASS CWCO0520
C 5. - CORRECT FOR RAIN. CWC00530
C 6. - CORRECT FOR SNOW. CWC00540
C CWCOO5SO
C METR 1-4 MET INPUTS (NOT REQUIRED IF ICCLIM CWCOO560
C NON-ZERO FROM SCREEN MODULE.) CWCO0570
C 11-20 $3 - WINDSPEED (METERS/SEC) CWCOOS80
C 21-30 DO - WIND DIRECTION (DEG) CLOCKWISE CWCO0590
C WRT NORTH USUAL MET CONVENTION CWCO0600
C 31-40 PCAT - PASQUILL 6ATEGORY. IF INPUT AS 0. CWCO0610
C SEE PASO RECORD BELOW. OTHERWISE, CWCO0620
C 1.=A 2 -B, 3.2C, 4.D. 5.E, 6.-F CWC00630
C 41-50 VS - ISIBILITY (KM) NOT REUIRED IF CWCO0640
C FOG - 0. IS SPECIFIED. CWC00650
C 51-60 RO - RELATIVE HUMIDITY (PERCENT). IF 0.,CWCO0660
C THEN DEW POINT AND TEMPERATURE ARE CWCO067O
C REQUIRED BELOW TO COMPUTE RO. CWCO0680
C 61-70 TO - AIR TEMP. (DEG C) REQUIRED IF RO NOCWCO06SO
C GIVEN. CWCO700
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C 7t-80 T i - DEWJ POINT TEMP. <DEG C5 REQUIRED IFCWC007iO
C RO NOT GIVEN, CWC00720
C CWC0073u
C PASO 1-4 PASQUILL CATEGORY DETERMINATION (REGUICWC00740
c RED ONLY IF PCAT A80YE IS 0. ) CWiC06750
C 11-20 SLAT - LATITUDE OF SITE <DEC,). POSITIVE ICWCO0760
c NORTH LATITUDE. CWC667'0
c 21-30 SLONG - LONGITUDE OF SITE (DEC,. ) POSITIVE CWC00780
c EAST LONGITUDE. CtWCO0790
C 31-40 SJDATE - JULIAN DATE. (DECIMAL DAYS) CWCOO800
C 41-50 SZHOUR - GMT TIME OF DAY <~DECIMAL HOURS AND CWC006l0
C FRACTIONAL HOURS) CW0006O20
C 51-60 Co - CEILING CLOUD HEIGHT (.METERS) CWC66636

C61-70 Cl - CLOUD COVER (PERCENT) CWCu684fi
CwCods5O;

C DONE 1-4 END OF CUTO EXECUTION (REOUIRED) CWC00866
c CjWC6c070
C ALL OUTPUT FROM CWIC IS TABULAR. SUBROUTINES CALLED ARE - CWClosso
c CWICi, CWIC3, CWIC4.. JPASCT, XSCALE. CWC6089u
C CWC 00900

DIMENSION CS(4,2),TRSH(4),WAVE(4),ISLANT<4),IRe8), CWC009iu
*H(2,2)vU(2 2),LNGTH(16),ISMOKE(2),IGUN(4).JANS( 4) CW4C00920
COMMON /IOUNIT/IOIN.IOQUT.,IPHFUN, LOUNIT..NDIRTU,NCLIMT,KSTOR..NPLOTUCWCOO93
COMMON /GEOM~ET/PTS( 15),IGEOSW CWJC00940
COMMON /CLYMAT/ TEMP,PRESS,RH,AH,DP,VIS,CLDAMT,CLDHYT,FOGPRB, CWC00950

*WNDVEL, WNDDIR, IPASCT CWC00960
COMMON /1906/ P( 4,2,2),Q1( 4,2,2 ),02(4,2,2),Y( 4,2..2),Z(4,2,2), CUC00970

*C(4,2),R<4 2),V(2),RV,'7),T(4),ARECO Cl C2..DO.D2, CWC00980
*DLS,R0,R2,40,S3,SJDATE,SLAT,SLONG,SZHOU4, TINE, CWC00990
* TR(4),XO,Y1,IT(2),IPOIDUMMY CwCo1 000

COMMON /CONST/ PI,P12,PIRAD,TWOPI,7ORRMB,CDEGK CWCo1 010
EXTERNAL JPASCT CWCOI 020
DATA IR/2HSC,2HRN..2HNE,2HTR 2HPA,2Hb,,2NDO,2HNE/ CC0403
DATA H /18.7,77.1,1737.3,706.2/ CWC01 040
DATA U /5.4,7.9,1.8,2.6/ CWIJ050
DATA LNGTH /2HVI..2HSI.,2HBL,2HEu,2HNE,2HAR,2H 1,2HR:,2HMI, CWCOJ 060

*2HD ,2HlR,2H: 2HFA,2HR ,2HlR,.2H: s'CWC01070
DATA JANS /2HN6,2H ',2kYE.2HS / CwCoI 080
DATA ISMOKE /2HHC,2HWP/ CWCO1090
DATA IGUN /2H10,2H5 ,2Hl5,2H5 / CwCo1 100

C** INITIALIZE VALUES FOR DEFAULTS. CUCOI 110
c EXTINCTION COEF HC (VIS.,NEAR,MID,FAR), WP <VIS.,NEAR..MID,FAR IR) CWCOli2O

DATA CS /3.3,1.5,.0.53,0.13,2.46,2.0,.25,.32/ CWC01130
C BUILT IN TRANSMISSION THRESHOLDS, W~AVELENGTHS, XSCALE SLANTS CWC01140

DATA TRSH /.05, .05, .05, .05.' CWC01 150
DATA WAVE /.55,1.06,35,10.6/.ISLANT/0,1,1,1/ CWC01160
ACOS( ARC )=ATAN2( SQRT( I. -ARG**2), ARC )
TIME=1 0. CWC01 170
X0=1000. CUcoi lsu
H3-3. CWCOI 190
ASTWO. CW4CO120u
DLS=90, CWC0121 0
ARE=l. CUCCII220
FOG-O. CWCOI230
934. CWC01246
DO=0. CWCOI 250
PCAT-3. cwii 6
RO-50, CWCO1 270
TO=24. cwcoi2ao
Tl-12,94 CWCOi 290
VS-I 0. ewcoi3oo

C READ DATA CARDS CWC0I3I 0
ICOU=0 CWCOI32u

10 READ (IOIN,900) IT(1>,IT(2)..(RV(I),I-l,7) CWC0I330
ICOU-ICOU.1 CWC01340
IF (IT(1).EQ.IR(1).AND.IT(2).EQ.IR<2)) COTO 20 CWC01350
IF (IT(1).EQ.IR(3).AND.IT(2).EQ.IR(4)) GOTO 40 CWC01360
IF (IT(I).EQ.IR(5)ANDIT(2).EQ.IR(6)) GOTO 50 CWJC01370
IF (IT(1).EQ.IR<7).AHD.IT(2).EQ.1R8S)) GuTu 60 CtJCoi313
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900 FORMATC2A2,6X.7F10.3) CCf0
901 FORMATCIX,5IHIN CWIC, THE FOLLOWING CARD DOES NOT CONFORM TO PRO, CWCOI4IO

*ISNPER CONVENTIONS/IX,2A2,6X,7F10.3) CWC01 420
IF (ICOU.LE.4) GOTO 10 CWC0143O
WRITE <IOOUT,902) 0WC01440

902 FORMAT(1X,39NINVALID INPUTS TO CWIC. IERR-1 RETURNED) CWC01450
IERR=1 CWCO01460
RETURN CWC6OI470

20 TInE=RV 1) CWCOI4SO
XO=RV( 2) CJC 01490
H3=RV( 3) CWC0iSOD
AST=RV( 4) CUcoISI 0
DLS=RV( 5) ctJcoi52o
ARE=RV( 6) CWCO01530
FOjG=RV<7) CWCOIS4O
IFCICEOSU.NE.i) GO TO 22 CWCOI 550
DELXSPTSC I -PTS( 4) CWCO156O
DELY=PTS( 2)-PTSC 5) CWC0l 570
DELZ=PTS(3 >-PTS( 6. CWCO15S0
N3=SQRTC DELX**2.DELY**2.DELZ**2) CUcoi 590
ND IS=SORT( DELX*u.2.DELY*u'2) CWCO1600
RTDCON=57 .29577951 CWCOI6I10
RST=RTDCON*ACOS( HDIS/HX) CtJCO 620
IFCNDIS.GT I .E-20) DLSa.RTDCO*ACOS<DELY.NHDIS) CWCOI630
IF(DELX.LT.0.) DLS-360.-DLS 0WC01640

22 CONTINUE CWCOI650
00TO 10 CWC0I660

40 S3=RV(I) CWCOI670
DO=RYC 2) CWC0I6so
PCAT=RVC 3) CWC01690
VS=RV( 4) Cw 01700
RO=RV( 5) CWC017I10
TO=RV(6) CWC0i720
Ti =RV( 7) CtICOV?30
GOTO 10 CWC01740

s0 SLAT-RV(l 1) CCOI750
SLONG-RVC 2> CWCU 1760
SJDATE=RVC 3) CWC01770
SZHOUR=RV( 4) CUCOI 790
CO=RV( 5) CWC0I 790
C1-RV(6) CUCoiDoo
GOTO 10 CUCoIBI 0

C*** BEGIN COMPUTATIONS. -- FIRST MET VALUES. CWC01S2O
60 IF (ICCLIM.EQ.0) COTO 70 CWC01 830
C*** USE CLIMAT PASSED VALUES: CWCOIS4O

TO=TEMP CWC0i85o
TI =DP CWCOiS6O
RO=RH CWCOIS70
PCAT=FLOATC IPASCT) CUCOiSso
VS=VIS CWCOIS9O
DO=UNDDIR CUC0I9O0
S3=UNDVEL CUCOio

C*** PROVIDE WINOSPEED IN KNOTS AS SOi CWCOI92O
70 S0=93/.515 CWC0I930

IF (S0.LE.i.) 93-.515 CWC0I940
IF (S0.LE.I.) SO-I. CWC0O950

C*** NOW CHECK RN AND COMPUTE IF NECESSARY. CWC01960
IRNOT-0 CWC01970
IF (RO.GT.0.) GOTO 80 CwCo9sBo
IFCTO GT. 0.) GO TO 76 CUCOI 990
AO-9.5 CWC 02000
80-265.5 CWCO2Oi 0
IFCTO LE, 0.) GO TO 79 CWCO2020

76 CONTINUE CWCO2030
AO-7.5 CWCO204O
80-237.3 CWC0205O

79 CONTINUE CWC 02060
IF<T1 .GE. 0.) GO TO 79 CWC0207O
AI-9.5 CWCO2080
81-265.5 CWtC02090
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IF(Tl LE. 0.5 GO TO 75 CwCo I 00
79 CONTINUE CWCO21 10

At =7.5 rCwC02i 20
BI1=237.3 CWCO21 30

75 CONTINUE CWC021 46
E0=6.ll*10.**(<A0*T0)/B0+T0)) CUC02150

RO=( Ei /EO *1 00, CUC 0217 0
IRMOT=l cIwco2lso

C*** NOW CHLCK PASQUILL CATEGORY-. CWC021'90
80 IPO=IFIX(PCAT+.uui ) CWC:02200

IF (IPO.GT.6) IPCI=6 CWiC0221 C
IPN~OT=0 CWC02220
IF (IPO.GT.0) GOTO 90 CWC 02 -13 0
CALL CWICi (IPO,CO,CI,SLAT,SLOHIG,SJDATE,SZHOUR,S0) W04
IPNOT=l C C 02250

C*** NEXT COMPUTE CL VALUE FOR THRESHOLD TRANSMITTANCE, CORRECTED FOR CWC626
C FOG,RAIN .... CWC 02270
C*** VISIBILITY EXTINCTION <KM-1) . . NOTE THAT IF VS=O., THEN SET TO CWC02280
C CLEAR DAY AND COMPUTATIONS CONTINUE. CWC02290
90 EX55=0. CO2306

IF <VS.GT,.) EX55=3.912/VS CWC0231 0
C*** TRA~NSMISSION THRESH~OLDS.,. CWC023 0

DO 92 1=1,4 CW~C02336
T( I =TRSH( I) CUC02340
IF (ICITAM-NE.0) T1>=-TFNL C'dC02350
TR I )=T I) CLJC OS36 0

92 CONTINUE C WC00 2 37 0
C*** CORRECTIONS FOR WEATHER CWC02380

IFOG=-IeIFIXCFOC+.0001 ) CWC0'2390
IF (IFOG.LE.-1) GOTO 100 CWC02400

C*** CORRECT VISIBLE FOR VISIBILITY <H3 SLANT RNG, AST ELEV. ANG,.) CWC02410
XSTRN-O, CWiC02420
EPTH=EX55*H3 CWC02430
IF (EPTH.LT.1 2.5 XSTRi4=EXP(-EPTH) CWC02440

C SET VSET FOR NO CARD IO IN XSCALE CW C02450
YSET=89. CWC 02460
IF<<AST.GT.0.I .OR. AST.LT.-0,i).AND.IFOGLT.5> CWC02470

*CALL XSCALE(WAVE( i),VSE-T,EX55.XSTRN, IERR, ISLANT ., IFOC,H3,AST5 CWC02480
IF (XSTRN,LE.0,) XSTRN=.000l CWC02300
IF <XSTRN.GT~i.) XSTRN=1, CWC025i 0
T I )=T 1 )/XSTRN CWC02520
IF <IFOG.EQ.0) GOTO 100 CUC 02530

C CORRECT NON-VISIBLE FOR SEEABILITY, CWC02540
94 CONTINUE CWdC02550

DO 96 1-2,4 CWC02560
ISLNT=ISLANT( I) CWC02570
IF (AST.EQ.0S.) ISLNT-0 CI1CO2580
IF (IFOG.GE.55 ISLNT=O
CALL XSCALE(WAVE(lI),VSET,EX(55,XSTRN, IERR, ISLNT, IFOG,H3,AST) CWC02590
IF (XSTRN,LE.0.) XSTRN=.0001 CWC0261 0
IF (XSTRN.GT.1.) XSTRN=I. CWC02620
T( I =T( I /XSTRH CW~C 02630

96 CONTINUE CWC02640
C*** COMPUTE CL FOR THRESHOLD TRANSMISSION REQUIRED OF SMOKE. CWC02650
100 DO 106 1-1,4 CWC 02660

IF (T(I).Gf.l.) T(I)-l CWC02670
IF (T(I).LE.0.) T(I)-,b0001 CWC02680
DO 105 J-i,2 CWC02690
C< I J)-ALOG(T( I))/<-CS<I,J)) CWC 02700

105 CONf INUE CWC0271 0
108 CONTINUE CWC02720
C*** ATMOSPHERIC DIFFUSION CUC02730

CALL CWIC3 (ARE DLS,C2,DO,D2,H,IPO,RO,R2,U,V,YI ) CWC02740
C*** MUNITIONS EXPENDiTURES CWC02750

CALL CWIC4 (C C2 D2 N P OI,Q2,R,R2,S3,TIME,VJXO,Y,YI,Z,IPO) CWC02760
C** END MAIN CUIC C6NPUTAtl6N4, FINAL OUTPUT. CWC02770

IF(ICITAM.GT.0) WRITE(IOOUT,l0000) CWC02780
WRITE <IOOUT 10200) CWC02790
WRITE( bOUT, I0900) CWC02800
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WRITE (bO0UT. 10140) CWCO281 0
WRITE( IOOLIL 10300) CWC02820
WRITE( 100117.10400) CWC 02830
WPITE<IOOUT, 10200) CWC02840
WRITE (IOOUT,14000) H3 CWC02850
WRITE <(bOUT. 14100) AST CWC02860
WRITE (IOOUT,14200) DLS CWC02870
WRITE (IOOUT..l1900) ARE CWC 02880
WRITE (IOOUT. 11400> CWC02890
IAD=l CWC02900
IF cIFOG.GE.0) IAD=3 CWC029i 0
WRITE <I00UT.14300) JANS<IAD),JANS' IrTD+i) ewe"(22
IAD=1 CWC62936
IF (IFOG.EQ.1) IAD-3 CWC02940
WRITE (ICOUT,i4400) JAtHS<AD),JAHS<IAD+1) CWC62950
IAD=1 CWC02960
IF (IFGG.EQ.2) IAD=3 CWC 02970
WRITE (UOOUT, 14500) JANS<JAD)..JANS<IAD+1) CWC02980
IAD=1 CWC02990
IF (IFOG.EQ.3> IAD-3 CWC03000
WRITE <IOOUT.14600) JAHS<IAD),JAHS<IAD+1 > CWC03OiO0
IAD=t CWC03020
IF cIFCEQ,4> IAD=3 eCJC3030
WRITE (IGOUT,i4?00) JANS<IAD),JAHS<IAD+i) CWC03040
IAD=i CWC03050
IF (IFOC.EQ.5) IAD=3 CWC 03060
WRITE (IGOUT,14800) JANS(IAD),JANS(IAD+1 CWC03670
WRITE (XOOUT,15000) CWC03O80
WRITE (IOOUT,11800) S3 CWC03090
WRITE (IOOIJT.11700) DO CWC031 00
JP=JPASCT( IPO) CLJCO3I 10
WRITE <IOOUT,12000) JP CWC03I 20
WRITE (IOOUT,i1300) VS CWC03130
WRITE <IOOUT..121 00) RO CWC031 40
IF (IRN0T.EQ.1) WRITE <rOOUT,11500) TO CUC03150
IF (IRNOT.EQ,1) WRITE (IOOUT,11600) TI CWCO3i6O
IF (IPNOT.EQ.0) GOTO 120 CWC03170
WRITE (IOOUT,15i00) CWC03i 80
IF (SLAT.GE.O.) WRITE(IOIT,1060t) SLAT CWC03190
SLAT I -SLAT CWC 03200
IF <SLAT.LT.O.) WRITE(IQOUT 10602) SLAT! CWC0321 0
IF (SLONG.GE.0.) WRITE(IOOUt,107O1) SLONG CWC03220
SLONGI =-SLONG CWC03230
IF <SLONG.LT.0.) WRITE(IOOUT,10702) SLONGI CWC03240
WRITE<IOOUT, 10900) SJDATE CWC03250
WRITE(IOOUToll000) SZHOUR CWC03260
WRITE(IOOUT,17 100) CO CWC03270
WRITE(IOOUT,11200) Cl CWC03280

120 CONTINUE CWC03290
WRITE (IOOUTAi52OO) CWC03300
DO 150 1-1,4 CWC033i 0
IWL=4*( I-I ) CWC03320
WRITE (IOOUT,15300) (LHGTH<IWL+J),J=1,4),TR(I),T(I) CWC03330

150 CONTINUE CWC03340
URITE( IOOUT, 10000) CWC03350

C* PRINT MUNITION EXPENDITURES CWC03360
WRITE( IDOUT, 10130) CWC03370
WRITE(IOOUT,16200) (LNGTN(J),J-1,S) CWC03380
WRITE( IOOUT, 10100) CWC03390
WRITE(bO0UT. 16300) CWC03400
WRITE(IOOUT..164O0) XOTIME,XOTIIE CWC0341 0
WRITE( bOUT, 10200) CWC03420
URITE(bO0UT, 16500) IStIOKE( 1), ISPOKEC 1) CWC03430
WRrTE(XOOUT, 10100) CWC03440
WRITE(IOOUT,16600) IGUN(1),IGUN(2).IGUN(1 ).IGUH(2) CWC03450
WRITE( IOOUT,1I0100) CWC03460
WRITE( bOUT, 16700) CWC03470
WRITE( IOUT, 16800) CWC03480
WRITE( bOUT, 16900) Qi( 1,1,i I Y( 1,1,1) QI(2, 1,1 ),Y(2, i,1) CWdC03490
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*R(2,l I ) Y(2,2, i ),P(2, i , C1)3i
WRITE( IOOUT.10200) CWCO35I20
WRITE(IDCUT,166010) ICLN3),ICUN(4),ICUN(3),ICUHC4) CWCO3530
WRITEC ZOQUT, 10100) CWC03540
WRITEC IOCUT, 16700) CWC03550
WRITE( IDOUT, 16800) CWC 035E 0
WRIIE(IOOLT,16900) 01C,1,2),Y(1,1,2),Q1(2,1,2),Y(2,7,2) CWC03570
WRITEC IOOLIT, 17000) 0 ( 1,2,2),RC 1,1 ),YC 1,2,2),P( 7,2,1 ),01C2,2,2), CWCO358O

*RC 2,I),YC2,2, 2),PC 2,2,1) CC39
WRITECIOQUT, 10200) CWCO3600
WRITECIOOUT,16300) IS1'OKE2),ISMOKE(2) CWC0361 0
WRITEC 00W!, 10100) CWC03620
WRITE(IOOUT,16600) ICUHCI),IGUN(2),IGUNCI),ICUNC2) CWC03630
WRITE<COUT, 10100) CWC03640
WRITEC IOOLIT, 16700) 0UC03650
WRITEC IGOUT, 16800) CWCO36E0
WRITECJ&OVT,16900) 2111,C,,),221.)Z211 CWCO3670
IF<IPO *GT. 4) RCI,2)=2. CWCO3680
IFC1PO GT. 4) RC2,2)=2. CWCO3690
WRITEC 100!, 17000) 02C 1,2,1 ).RC 1,2),ZC 1,1,1 ),PC 1,1 ,2t,02C2,2, 1), CWCO3700

*R(2,2),1C2,1 ,1 ),PC2, 1,2) CWCO37I10
WRITEC 10011%10200) CWCO3720
WRJTE<lOOUT,16600) ICUN(3),IGUN(4),ICUNC3),ICUN(4) CWCO3?30
WRITEC IQOUT, 10100) C'C 03740
WRITEC IQOUT, 6700) CWCO375O
WRITEC 100!, 16800) CWC03760
WRITEIOOUT,16900) 02(1, 1,2),Z(1,2,2),02C2,t,2),ZC2,2,2) CWCO3770
IFCIPO CT. 4) R(l,2)=1, CWC03?80
IF<CIPO .*GT. 4)> RC2,2)>-1i CWCO3?90
WRITEC IOOUT,17000) 02C1 ,2,2),RC I,2),ZC I,2,2),PC 1,2,2),02( 1,2,2), CWCO3800

*RC 2,2), ZC2 2,2), P(2,2,2) CWC03S1 0
WRITEC IOOUt,10000) CWC03820
WRITE CIOOUT,10130) CWC03830
DO 7100 1=3,4 CWC03840
IWtL=4*C 1-1) CWC 03850
JI =IWL.1 CWCO3860
J2-IWL+4 CWCO3B?u
WRITE CIOOLIT,12200) CLHGrHCJ),J-JI,J2) CWCO3SSO
WRITE CIOOUT,10100) CWCO38SO
WRITE CIOOUT,12300) CWC 03900
WRITE (ZOOUT,12400) X0,TIME CW1CO391 0
WRITE CIOOUT,10200) CWC03920
WRITE(IOOUT,12500) IS1'OIECZ) CWC03930
WRITEC IQOUT, 10100) CWC03940
WRITEC bOUT,1 131 00) CWC03SSO
WRITEC IOOLIT, 13200) CWC 03960
URITECIOOUT,13300) IGU().IOUH2),21,2,),R(I,2),PCI,1,2) CWC03970
WRITECXOOUT, 13300) JCUNC3),XGUNC4),02C1,2,2),RCI,2),P(1,2,2) CWCOJ9S0
IF (I,EQ.3) WRITEUIOOUT,1014fl CWCO139SO
IF CI.EQ.4) WRITEIO0UT,10000) CWCO4000

7100 CONTINUE CWCO4OI 0
RETURN CWC 04021

C* FORMAT STATEMENTS. CWC04030
10000 FORMATCWI) CWC04040
10 10 0 PRMAT(IH ) CWC04O5u
10200 FORMAT(iHO) CWC 04 06(3
10136 FORMAT(//) CWC04076
10140 PORMAT//U) CWC04080
10300 F0RMAT(SSX,21NMUN1TION EXPENDITURES) CWC04090
10400 FORM'AT(56X,W9HFOR HC AND UP SMOKE) CWCO41 00
10601 FORMAT(45X,35HLATITUDE- - DEC =;-FT,2,6N NORTH) CWCO411O
10602 FORMAT4SX,35HLATITUDE - DEC ,F7.2,6H SOUTH) CWC0412O
10701 FORMATC45X,3SHLONCITUDE - DEC =,F7.2,SH EAST ) CWCO4136
10702 FORMATC45X,3SHLONCITUDE - DEC =,FT.2,SH WEST ) CWCO4140
10800 FORMATCH,47X,36<lH*)/48x tHs,34X,IN*/48X,IN*,4X, CWCO4I60

*26NCWIC MUNITION EXPENDITUAES,4X,IH*/48X,IN*,34X,4H*v' CWCO416O
*48X,36C 1H*)) CC47

10900 FORPAT(45X,35HJLILIAH DATE - DAY =,F7.0) CWCO4180
11000 FORMATC45X,3SHCMT TIME - HOUR :,F7.2) CWC04I9O
11100 FORMAT45X,3SHCEILINC - METERS =F7.1) CWC04200
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11200 FORMATC45X,35HCLOUD COVER - PERCENT =,F7.l) CWC04210
11300 FORP1ATC4,X,35HVISIBILITY - KM =,F7.3) CWC04220
11400 FORMATC1HO,44X,35HATMOSPHERIC EXTINCTION CORRECTIONS ) CWC04230
11500 FORMAT<45X,35HTEMPERATURE - DEC C =,F7.1) CWC04240
11600 FORMAT(45X,3SHDEW POINT - DEC C =,.F7.1) CWC04250
11700 FORMATC4SX..3SHWIND DIRECTION - DEC =,F7.2) CWC04260
11800 FORMAT(45X,3SHWINDSPEED - M/SEC =,F7.2) CWC04270
11900 FORMAT(45XJ,35HAVG ROUGHNESS ELEMENT - CM =,F7.1) CWC04280
12000 FORMAT(45X,35HPASQUILL CATEGORY - =,SXA2) CWC04290
12100 FORMAT(45X,3SHRELATIVE HUMIDITY - PERCENT =,F7.1) CWC04300
12200 FORMAT(60X,11(IH-)/60X,1H-,IX,4A2,IH-/60X,11(1H-)) CWC043IO
12300 FORMAT(62X,6HLENGTH,SX,BHDURATION/62X,6HMETERS,9X,THMINUTES) CWC04320
12400 FORMATC47X.6HSCREEN,SXF?. 0,9X,F7,2) CWC04330
12500 FORMAT(59XJA2, 13H SMOKE SCREEN.'59X, 15( IN-)) CWC04340
12600 FORMAT(59X,A2,A1,IIHMM HOWITZER) CWC04350
12700 FORMAT(4?X,3THVOLLEY GUNS RATE SPACING ROUNDS) CWC04360
12800 FORMAT(47X,30H ?MIN METERS) CWC04370
12900 FORMATC4?X,I1HINITIAL: ,F5.0,6X,F8.0) CWC04380
13000 FORMATC47X,1IHSUSTAININGt,F5.0,F5.1,F9.0,F?.0) CWC04390
13100 FORMATC4?X,31N ROUNDS/ RATE/ TOTAL) CWC04400
13200 FORMAT(4?X,32H 60 METERS MINUTE ROUNDS) CWC04410
13300 FORMATC47X,A2,A1,SHMM: ,F5.0,5X,F4.0,3X,F7.0) CWC04420
14000 FORMAT(45X,3SHSLANT RANGE OBS-TGT - KM =,F7.3) CWC04430
14100 FORP PT(45X,35HELEVATIOH OF TARGET - DEC -,F7.2) CWC04440
14200 FORMATC4SX,35HAZIMUTH OF TARGET - DEC =,F7.2) CWC04450
14300 FORMATC45X,35HCORRECTED FOR VISIBILITY - ,4X,2A2) CWC04460
14400 FORP1AT(45X,35NMARITIME ARCTIC AIR MASS - ,4X,2A2) CWCO4470
14500 FORMATC45X,3SHMARITIME POLAR AIR MASS - ,4X,2A2> CWC04480
14600 FORMATC45XJ35I4CONTINENTAL POLAR AIR MASS - ,4X,2A2) CWC04490
14700 FORMATC45X,35HCORRECTED FOR RAIN - 4X,2A2) CWC04500
14800 FORMATC45X,35HCORRECTED FOR SHOW - 4X,2A2) CWCD4510
15000 FORMAT( 1H0,44X,35HMETEOROLOGICAL INPUTS )CWC04520
15100 FORMAT(IHO,44X,3SHINPUTS FOR PASQUILL CATEGORY )CWC04530
15200 FORPATC1HO,44X,42HTRANSMISSION THRESHOLDS TOTAL SMOKE) CWC04540
15300 FORMAT(45X,4A2, 18X,FS.3,6XF5.3) CWC04550
16200 FORrATC33x,12(IH-),44X,12(IH-)33X,H-,x,4A2,x..11-,44X,1H-,1x, CWC04560

*4A2, IX, 1H-/33X, 12( 1H-),44X, 12( iN-)) CWC04570
16300 FORMATC IX,2C34X,6HL-ENGTH,8X,8HDURATION)/IX,2(34X,6HMETERS,9X, CWC04580

*?HMINUTES)) CvC 04590
16400 FORMATC1X,2(19X 6HSCREEN,5X,F7,0,9X;'F7,2)) CWC04600
16500 FORMATC32X,A2, 1iH SMOKE SCREEN,41X.A2, 13H SMOKE SCREEN/32X, CWCO461 0

*15C iN-), 41X, 1SCI-)) CWC04620
16600 FORMATC32X,A2,A1,IIHMM HOWITZER,42X,A2,AI,1IHMM HOWITZER) CWC04630
16700 FORMATC 1X,2( 19XS6HVOLLEY,GX,25HIINS RATE SPACING ROUNDS)) CWC04640
16800 FORMATC37X,4H/MIN.3X,6HMETERS,43X,4HeMIN.3X,6iHMETERS) CWC04650
16900 FORMATC2OX,I1HINITIAL; ,F5.0,6X,F8.0,26X,11HINITIAL; ,CWC04660

*F5, 0,6X,F8. 0) CWC04670
17000 FORMATC1X,2C19X,IIHSLSTAININGuF5,0,FS.1,F9,0,F7,0)) CWC04680

END CWC04690
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SUBROUTINE CUICI (IPO,CO,C1,SLAT,SLONG,SJDATE,SZHOUR.50) CWX00010
DIMENSION ITAB(?,9) CWX00020
COMMON /CONST/ PI,P12,PIRAD,TWOPI,TORRMB,CDEGK CWXOOO30
DATA ITAB / CWX00040
1 1,1,2,3,4,6,6, LhIXU050
2 1,2,2,3,4,6,6, CWX0006'
3 1,2,3,4,4,5,6, CWXOOO?0
4 2,2,3,4,4,5,6, CUXODO80
5 2,2,3,4,4,4,5, CWXOOO0
6 2,3,3,4,4,4,5, CWXOOJ 00
7 3,3,4,4,4,4,5, CWXOO1 10
8 3,3,4,4,4,4,4, CWX00 120
9 3,4,4,4,4,4,4/ CWXO0I3O
ASIN(<ARG i)=ATAN2 ARC, SQRT( I -ARG**2))

C*METEOP.OLOGICAL CALCULATIONS. CWX001 40
cwx':o so5

IF(CI .ME. 100.) CO TO 1000 CWXO016(,
IF(CO .GT, 2133.6042) GO TO 1000 CWXOO0 70
11=0' CWXOOi e
12=0) CWX 00190
GO TO 2300 CWXO020u

1000 CONTINUE CI4XOO21 0
C CALCULATE ANGULAR FRACTION OF A YEAR FOR A GIYEN JUILIAN DATE. CIJXO'Y22

R9 =P I RAD CW X6020 '
['9=1 ./~R9 CW1 X00240
SLAT I=SLAT*R9 CWX0O250
AO=e(SJDATE- . )*360. )/365.242 CWXOO 6u

C CALCULATE SOLAR DECLINATION ANGLE <A4). CJX 002?u
Al =pO*RS CUXOO28u
A2=279 .9348i+A0 CWX00290
A2=A2+(l .91482?*SlINAI ))-(0.079525*COS(Ai )) LUXOO3Ou
A2=A42+(0.019938*SIN<2sA1))-(0,00162*COS(2*~I )) cUXOO3IO
A2=A2*R9 CWXOO32O
A3=23. 4438*RS CWX0O330
A4=SIN<A3)*SIN( A2) CJX 00340
A4=ASIN<A4) CWX 00350

C CALCULATE THE TIME OF MERIDIAN PASSAGE - TRUE SOLAR NOON (AS). CWXOO360
A5= 12.+(0,1235?*SIN<AI))-<0.004289*COSCAI)) CWXO03?0
A5=A9.(0.153809*SIN(2*AI ))+(0.060?83*COS(2*A1 )) CWXOO380

C CALCULATE SOLAR HOUR ANGLE (A6)*** NOTE THIS VERSION USES + SIGN CWXOO3590
C ON $LONG DUE TO EAST-LONGITUDE POSITIVE CONVENTION. CWX00400

AE= ISs( SZHOUR-AS )+SLONG CWX0r4i 0
A6=A6*R9 CW~X00420

CCALCULATE SOLAR ALTITUDE (A?). CWX 004301
A7=S-IN(S;LATi )*SIN(A4>.COjS(SLATI )*COS(A4)*COS(A6) CWXOO44O
A7=ASIN( A?) CWX 00450

1100 LJNTINUE CWX 00460
M?=R?*DS CW14XO04?70

C CALCULATE INSOLATION CLASS NUMBER. CWX 00480
12=0 CU X00499
IF(A? .LE, 60.) GO TO 1200 cwxoosou
12=4 CUXOOSI 0
GO TO 1500 CWXOOS2u

1200 CONTINUE CWX 00530
IF<A? LE. 35..) GO TO 1300 CWX0O54u
12=3 LW X00550
GO TO 1500 CWXO00560

1300 CONTINUE CWXOOS?Ot
IF(A7 .LE, 15.) GO TO 1400 CWXOOSSO
12=2 CWUX 0059u
GO TO 1500 CWXOOS0u

1400 CONTINUE CWX0061O
IF(A? .LE, 0.) GO TO 2200 CUX00620
12=! CUXOO630

C CALCULATE NET RADIATION INDEX FOR DAYTIME. CWX00640
1500 CONTINUE CWX00650

13=0 CUX00660
IF(C1 *GT, 50.) GO TO 1600 CWXO(16?0
13-12 CWXO0SSO
GO TO 1900 CWXO0690
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1600 CONTINUE CWXO700
IF(CO GT, 2133.6042) GO TO 1700 CWXO0710
13=12-2 CWXO0720
GO TO 1900 CWXO0730

1700 CONTINUE CWX00740
IF(CO .GE. 4876.8096) GO TO 1800 CWX00750
13=I2-i CWX00760
GO TO 1900 CWX00770

1800 CONTINUE CWX00780
IF(Ci.NE. 100.) GO TO 1900 CWXOG79013=I2-i cwxo0800

1900 CONTINUE CWXOo01 0
iF(.i3 .NE. 0) GO TO 2000 CWX00820
13=12 CWXOO830

2000 CONTINUE CWX00840
IF.i3 GT, 15 GO TO 2100 CWX00850
13=i CWX00860

2100 CONTINUE CWXO0870
11=13 CWXOOso
GO TO 2300 CWX00890

C COMPUTE NET RADIATION INDEX FOR NIGHTTIME. CWX00900
2200 CONTINUE CWXO091 0

IF(Ci GT. 40.) GO TO 2250 CWX00920
1 I=-2 CWX00930
GO TO 2300 CWX00940

2250 CONTINUE CWXO0950
I1=-i CWk00960

C CALCULATE PASQUILL STABILITY CATAGORY. CWX00970
2300 CONTINUE CWXO0980

14=0 CWX00990
15=0 CWXo1000
IF(It ,NE. 4) GO TO 2400 CUXo 0100
14=1 CWX0 0020

2400 CONTINUE CWX01030
IF(It .NE. 3) GO TO 2420 C&IXOt040
14=2 CWXOI 050

2420 CONTINUE CWX01 060
IF(I1 ,HE. 2 ) GO TO 2440 CWXO1070
14=3 CWXO1 080

2440 CONTINUE CWXO1090
IF(I1 .HE, 1) GO TO 2460 CWXOtl10
14=4 CwX01110

2460 CONTINUE CWXO 120
IF(I1 NE, 0) GO TO 2480 CWXO1130
14-5 CWXO 140

2480 CONTINUE CWX01150
IF(I1 .HE. -1) GO TO 2500 CWX01160
14=6 CWXO1170

2500 CONTINUE CwXOt180
IF<I1 .NE. -2) GO TO 2520 CWXot190
14=7 CWX01200

2520 CONTINUE CWX01210
IF(SO ,GE. 2.) GO TO 2540 CWX01220
15=1 CWX01230
GO TO 2700 CWX01240

2540 CONTINUE CWX01 250
IF(SO .GE. 4.) GO TO 2560 CWX01260
15=2 CWX01270
GO TO 2700 CWX01280

2560 CONTINUE CWX01290
IF(SO .GE. 6.) GO TO 2590 CWXOI300
15=3 CWX01310
GO TO 2700 CWX01320

2580 CONTINUE CWX01330
IF(SO .GE. 7.) GO TO 2600 CWX01340
15-4 CWX01350
GO TO 2700 CWX01360

2600 CONTINUE CWXOI370
IF(SO ,GE. 8.) GO TO 2620 CWX01380
15=5 CWX01390

262



GO TO 2700 CWXOI400
2620 CONTINUE CWX01420

IF(SO GE, 10.) GO TO 2640 CWX01420
15=6 CWX01430
GO TO 2700 CWX01440

2640 CONTINUE CWX01450
IF(SO .GE. ii.) GO TO 2660 CWX01460
15=7 CWXO1470
GO TO 2700 CWXO1480

2660 CONTINUE CWX01 490
IF(SO .GE. 12.) GO TO 2680 CWXOI500
15=8 CWxo05 0(
CO TO 2700 CWXOI520

2680 CONTINUE CWX01530
I5=9 CWX0540

2700 CONTINUE CWX01550
IPo=ITAB( 14,15) CWX0560
RETURN CWX01570
END CiwxOi580
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SUBROUTINE CWlC3 <ARE,DLS,C2,DO D2,H..IPO RO,R2,U V,Yt) CWY0'0010
DIMENSION A(6 ),S( 6,3). DC6,3), H( ,2 ),U( 2, ),V(2) CY02
DIMENSION W(6) CYO3
COMMON /CONST/ Pl,PI2,PIRAD,TWOPI,TORRMB,CDEGK CY04
DATA A/0.4,0.32,0.22,0.1

4 4 ,0. 102,0.076/ CWY00050
DATA S / CYO6
*.139095297,.122097643, '' t0I0437,.097649832,.0707266,,0554703,UW'UUU(
*.015017284, .010970370, ,01 096 2963 t010418519,7,27284E-3 6.553fl9E-3,CWY00080
*-,2SE4-.03E5-.3OE5-.30E5--06E5 CWYOO090
*-4.01796E 5/ C~oo
DATA D / Cy~i

*,944814815 8948035 91, ,54792368,,816026936, .786026936, 7260i57i3,CWY00i20
*-4.~i8E: -4.395E-3-4.2716-3,6.0407-3,6-046 -3, CWY00130

*-6. 06173E-CY314
*3. 7037E 53.59147E-5,3.47924E-5,4.7138E-5, 4 7138E-5,4.60157E-5/ CWYOD150
DATA W/O 016 0 0160 .016,D.0i6,0.016,0,016/ CWYOO60

C*ATMOSPHERIC 6IFFI'SiON tALCULATIONS. CUyo0I7o
Al=-1.241.19*ALO10(ARE) CUYooiso
Z11 0 .**AI ewyoo19o
A2=s4S(DLS-D0)*-<PI/180,> CWY00200
R2=,-QCRT 13.69/<t3.69*SlN2)*SIN.r2)*COS(A2>*COS"#2))) CY 01

Yii09521,547*< 0.02906894eRO)-<4.9575E-04*R0*RO)* CWY00220
(4.82E-06* ( *RO*RO) CWYI00230

Y2=3,364059144+(0,060)502571*RO>-<(Lt5301E-03*R0*R0>+ CW~Y00240
2 '(.l.33942E-05*RO*RO*RO) CY05
C2=S( IPO, i +S<~IP0,2)*ZI+S( IPO,3>*Zi**2 CWY00260
D1=D(1P0,)+D(IP,2)*Z1+D(IP0,3)*Z1**2 CWY00270
02-1 /Di CWY00290
DO 5400 1-1,4 CWY 00290

C*CALCULATE CROSSWIND INTEGRATED CONCENTRATION FOR WP SMOKE. CWY00300
DO 5300 K-i,2 CY01
IF (I *LT. 3 ,AND, IPO .GT. 4) GOTO 5300 CUVY00320
Si-I(K,i)+0.74*A(IP0>*100.**0.9 CWVUO330
S2-U(K,2)4'0.667*C2*1 00 .**D1 CWY00340
V<K)=(U(IP0)*Y2*H(K,2))/(PI*St*S2) CWY00350

5300 CONTINUE CWY00360
5400 CONTINUE C41YO0370

RE TURN CWY00380
END CWY00390
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SUBROUTINE CWIC4 (C,C2,D2,H,PQt,Q2,R,R2,S3,TIME,V,X0,Y,Yi,Z,IPO) CW20000O
REAL ME(2) CWZO0020
DIMENSION C(4,2),H(2,2),P(4,2,2),Q1(4,2,2),Q2(4,2,2),R4,2),V(2), CW200030

*Y( 4,2,2 ), Z( 4,2, 2) CWZO0040
DATA ME/0.4 0.4/ CWZO0050

C*MUNITIOHS EXPEN6ITURES. CWZO0060
DO 6900 I=1,4 CWZO067O

C* CALCULATE INITIAL SHELL SPACING FOR HC SMOKE CWZO0080
DO 6800 K=1,2 CWZ00090
IF(I .GT. 2) GO TO 6100 CwZOO100
Y( I, i ,K)=45.*S3 CWZoI1 t0

C* CALCULATE SUSTAINING SHELL SPACING FOR HC SMOKE CWZO0120
IFC(I,1) .ME, 0.) GO TO 5500 Cw2ooi30
Y( I,2,K)=0, CWZO0140
GO TO 5600 CWZOOso

5500 CONTINUE CWZOoi6o
Y(I,2,k)=i/R2*(O,?31*ME(K)*Yi*H(K,>))/(C2*S3*C<1,1)))**D2 CwZO0i?o
IF(Y(I,2,K) .GT. XO) Y(I,2,K)=XO CWZOOiSO

5600 CONTINUE CWZOO90
IF(Y<I,2,K) .ME, 0.) GO TO 5700 CWZO0200
QI (I, 1 ,K)=i . CWZO0210
01(I,2,K)=I. CWZ00220
GO TO 5900 CWZ00230

5700 CONTINUE CU200240
C* CALCULATE INITIAL VOLLEY FOR HC SMOKE CWZ00250IF(Y(I,I,K) .GT. Y<I,2,K)) Y(I,1,K)=Y(I,2,K) CWZ00260

QI(I,I,K)=XO/Y(I,I,K) CWZO0270
Qs=AP NT(( 1<,1 ) CWZ 00280
Q601(1 1,K)-05 CWZO0290
IF(06 .W0. 0.) GO TO 5800 CWZO0300
Q1(I,1,K)=Q5+1 . CWZOO31 0

5800 CONTINUE CWZO0320
C* CALCULATE NUMBER OF GUNS FOR SUSTAINING VOLLEYS <NC) C,200330

Q01 I,2,K)X0/Y( Io2,1K) CWZO0340
Q5=AINT(QI( l.2,1K)) CUZO0350
Q601( I,2,K)-Q5 CWZO36O
IF<Q6 .EQ. 0.) GO TO 5900 CW200370
Q(1,2,K)-Q5+1 . CW200380

5900 CONTINUE CWZO0390
C* CALCULATE RATE OF FIRE FOR HC SMOKE CW200400

R< 1,1)=0,.5 CW200410
IF(C(I,1) .ME. 0.) GO TO 6000 CWZO0420
R( I, )=O. CW200430

6000 CONTINUE CWZO0440
C* CALCULATE TOTAL NUMBER OF ROUNDS REQUIRED (HC SMOKE) CWZ00450

P(IKI )= I I K)+( 0.5*Q1(I,2,K)*(TIME-2. )) CWZ00460

Q5=AINT(P( I,, 1)) CWZO047O
Q6=P(I ,K, 1)-Q5 CZOO48O
IF(06 .EQ. 0.) GO TO 6100 CW200490
P(I,K,1 )=Q5+l . CW200500

6100 CONTINUE CWZO0510
IF(I LT. 3 ,AND, IPO .GT.4) GO TO 6775 CW200520

C* SHELL SPACING (Z( )) AND VOLLEYS (Q( - UP SMOKE CW200530
IF(C(1,2) .ME. 0.) GO TO 6200 CWZO0540
Z( I,1 ,K)=O. CWZO0550
Z( 1,2,K)=O CwZO0560
Q2(1,1,K)=0. CWZO057O
Q2( I,2,K)0. CWZO05SO
GO TO 6400 CWZOO590

6200 CONTINUE CWZO0600
IF(I .LT. 3) GO TO 6250 CWZOO610
IF <I .GT. 2) Q2(II,K)S0.6*C(I,2)?V(K) CWZO0620
GO TO 6300 CWZO0630

6250 CONTINUE CWZ00640
Z( I, 1,K )-V( K )/C( I,2 )*1 00. CWZ00650
Z(I,2,K)-Z(l,1,K) CWZ00660
Q2(I 1,K)wX0/Z(I,2,K)+l. CWZO0670

6300 CONTINUE CWZO0680
QS-AINT(Q2( I,J,)) CW200690
06=02(I, ,K)-05 CWZO700
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IF (Q6 .EQ. 0.) GO TO 6350 CWZ00710
02(I,1,K)-05+I . CWZ00720

6350 CONTINUE CWZ00730
Q2( 1,2,K)=02( I,1 ,K) CWZ00740

6400 CONTINUE CWZO0750
C* RATE OF FIRE FOR WP SMOKE CWZ00760

IFC(I,2) .NE. 0.5 GO TO 6425 CWZG0770
R( 1,2)=0, CWZ00780
GO TO 6600 CWZ00790

6425 CONTINUE CWZ00800
IF (I .GT. 25 GOTO 6450 CW200810
R(I,2)=(Z(I,2,K>+60.)/S3 CW200820
GO TO 6475 CWZ00830

6450 CONTINUE CW200840
R(I,2)=120./S3 CWZOOS50

6475 CONTINUE CWZOO860
R<I,2)=R< 1,2)/20. CWZO08?0
R5AINT(R( 1,2)) CWZOO88O
R6=R( I , 2)-R5 CWZ00890
IF(R6 .LT. 0.5) GO TO 6500 CWZ00900
R5=RS+1. CWZO0910

6500 CONTINUE CWZ00920
IF(R5 .NE. 0.) GO TO 6550 CWZ00930
R5=i. CWZ00940

6550 CONTINUE CW200950
R( I,2)=R5*20./60. CWZ00960

6600 CONTINUE CWZ00970
C* CALCULATE TOTAL NUMBER OF ROUNDS REQUIRED <WP) CWZOOSO

IF(C(I 2) NE, 0.) GO TO 6650 CW200990
P( I,K,2)-0. CWZ01000
GO TO 6700 CWZ01010

6650 CONTINUE CWZO1020
IF(I .GT. 2) GO TO 6700 CU201030
P( I, K, 2)=02( I,2,K)*< I ./R( 1,2))*<(TIME-R< I, 2)) CWZOt040
GO TO 6750 CWZO1050

6700 CONTINUE CWZO1060P( I, K 2)-Q2( I,1, K)*<XO?60. +1 .)*( 1./R(I, 2))*(TIME-R( I, 2)) CWZ01070
6750 CONTINUE CWZ01080

Q5=AINT(P(I,k 2)) CWZOI090
96=P(I,K 2)-Q CwZO1100
IF(06 .E6 . 0.) GO TO 6800 CWZo110
P( I,K,2)=Q5+1. CWZ01120
GO TO 6900 CWZO1130

6775 CONTINUE CWZ01140
C* CALCULATIONS FOR E AND F STABILIY CAT (STABLE FLOW) CWZ01150
C* INITIAL SHELL SPACING FOR WP SMOKE CW201160

IF(I .EQ. 1 .AND. K .EQ. 1) Z(I,i,K)=i00. CW201170
IF(I .EQ. 2 .AND. K .EQ. 1) Z(I,1,K)-50. CWZ01180
IF(I .LT. 3 .AND. K EQ. 2) Z( I1 K)-100. CWZOI190

C* SUSTAINING SHELL SPACING FOR WP SM 6 KE CWZ01200
IF(I .EQ. i .AND. K .EQ. 1) Z<I,2,K)=00. CWZO210
IF(I .EQ. I .AND. K .EQ. 2) Z(I,2,K)=200. CWZ01220
IF(I .EQ. 2 .AND. K .EQ. 1) Z(I,2,K)S50. CWZ01230
IF(I .EQ. 2 .AND. K .EG. 2) Z(1,2,K)100. CWZ01240

C* INITIAL VOLLEY FOR WP SMOKE CWZ01250
Q2(I,1,K);XO/Z(I 1,K)'I. CWZ01260

C* SUSTAINING VOLLEY F6 R WP SMOKE CWZ01270
Q2(I,2 K)-XO/Z(I,2, K)+I. CW201280

C* RATE OF FiRE FOR WP SMOKE CWZO1290
IF(K .EQ. 1) R(I,2)=.5 CWZO300
IF(K .EQ. 2) R(I,2)-f. CUZ01310

C* TOTAL HUMBER OF ROUNDS REQUIRED (UP) CWZ01320
P(I,K,2)=Q2(I,l,K)+Q2(1,2,K)*l ./R(I,2).(TIME-R(I1,2)) CWZ01330

6800 CONTINUE CWZ01340
R(I 2)I ./R<I,2) CW201350

6900 CONtINUE CWZ01360
RETURN CW201370
END CWZ01380
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SUBROUTINE ITAhM<IERR,TFNL) ITA6OI00
C ITAO0020
C THIS ROUTINE IS AN INVERSION OF THE NV&EOL TARGET aCQUISITION ITAO0030
C MODEL, WITH EMPHASIS ON THE DEGRADATION (TRANSMITTANCE) ITAOO40
C REQUIRED TO PREVENT DETECTION ABOVE A GIVEN PROBABILITY. ITAO0050
C ITA00060
C ITAO0076
C INPUTS ARE ON STANDARDIZED RECORDSt ITA06080
C ITAOO9O
C KEY WORD - COLUMNS 1-4, FROM AMONG TARV,SENS,GO,PAGE AND DONE, ITAO0100
C DATA FIELDS, ALL REAL - COLS 11-20, 21-30, 31-40,...,71-80. ITAO0110
C ITA00120
C INPUT CARDS ARE ORDER INDEPENDENT, WITH ARBITRARY OR SYSTEM ITAO0130
C DEFAULTS CHOSEN IF CARDS ARE LEFT OUT, OR IF VALUES ARE INPUT 0, ITAOO140
C THE EXCEPTION TO ORDER INDEPENDENCE IS THAT AFTER EACH SET OF ITAO0150
C INPUTS A (GO) CARD MUST BE PLACED TO INITIATE EXECUTION OF ITAO0160
C ONE LOOP THROUGH THE PROGRAM, FOLLOWING, OR IN PLACE OF ITAOOi70
C THE LAST INPUT-SET GO CARD, A (DONE) CARD MUST BE PROVIDED TO ITAOOI8O
C CAUSE CONTROL TO EXIT ITAM AND RETURN TO THE SCREEN EXEC MODULE. ITAO0190
C ITAu0u2u
C IN SUBSEQUENT RUNS (DELINEATED BY GO CARDS) TABLES MAY BE ITAOO2iu
C PRODUCED LINE-BY-LINE, AND ANY INPUT WHICH HOS NOT ITA00220
C BEEN CHANGED (IE INPUT AS 0.) WILL USE THE VALUE GIVEN ON THE ITA00230
C PREVIOUS RUN. EXCEPTIONS ARE THE FOV AND AMAG VALUES WHICH MUST ITA00240
C BE SPECIFIED WHENEVER A NEW DEVICE NUMBER (LSC) IS INPUT, OR ITAO0250
C THESE VALUES ASSUME DEFAULTS FOR THE DEVICE. ITA00260
C ITAO0270
C KEY WORD COLS. VARIABLE DESCRIPTION ITAO0280
C --------------- -------- ---------------------------------- ITAO0290
C TARV 1-4 TARGET/SCENARIO DESCRIPTION ITAG0300
C 11-20 ACON - INTRINSIC CONTRAST (DIMENSION- ITAO03iO
u LESS) OR TEMPERATURE DIFFERENCE TTAO0320
C OF TARGET/BACKGROUND (DEG k) 1TA00330
C FOR THERMAL DEVICES. ITA00340
C 21-30 SOG - SKY/GROUND RATIO. <DIMENSION- ITA00350
C LESS), USED FOR NON-THERMAL ITAO0360
C DEVICES. SOC SHOULD INCLUDE ITAO0370
C A FACTOR FOR CLOUD REFLECTANCE ITAO0380
C 31-40 R - RANGE TO TARGET <KM) iTA06390
C 41-50 TARSZ - TARGET MINIMUM DIMENSION (M). ITA0O0400
C 51-60 ZONE - SEARCH ZONE <DEG.**2) ITAO04WO
C 61-70 ALFLG - AMBIENT ILLUM. CATEGORY <SEE ITA00420
C LIST BELOW) CONVERTED TO HAL, ITA06430
C AN INTEGER, IN PROGRAM. USED ITA00440
C FOP NON-THERMAL DEVICES. ITA00450
C 71-80 ALIGHT - IF ALFLG-O., THE USER MUST ITA00460
C PROVIDE AN AMBIENT ILLUM. HERE ITAO0470
C (FT. CDLS.) ITA00480
C ITAO0490
C SENS t-4 SENSOR DESCRIPTION ITAO0500
C 11-20 PS - INPUT PROBABILITY OF DETECTION. ITA00510
C (DIMENSIONLESS) ITA00520
C 21-30 DYNUM - DEVICE NUMBER. CONVERTED TO LSC, ITAO0530
C AN INTEGER, IN PROGRAM. ITA00540
C 31-40 DMODE - OPERATIONAL MODE (1. = WIDE FOV, ITA00550
C 2. = NARROW FOV). CONVERTED TO ITA00560
C MODE, AN INTEGER, IN PROGRAM. ITAO0570
C 41-50 FOV - FIELD OF VIEW (DEG.) ITAOOSO
C 51-60 AMAG - MAGNIFICATION (FOR VISIBLE ONLY) ITA00590
C 61-70 AJOB - LEVEL OF ACQUISITION (MEDIAN ITAO0600
C RESOLVABLE NORMALIZED CYCLES, ITAO06IO
C USUALLY 1, FOR DETECTION) ITA00620
C ITA00630
C PAGE 1-4 (OPTIONAL) - FORCE PAGE EJECT, ITA00640
C WRITE HEW HEADER. (USEFUL FOR TABLE ITA00650
C GENERATION.) ITA00660
C ITAO0670
C GO 1-4 EXECUTE ONE LOOP WITH GIVEN INPUTS ITA00680
C ITA00690
C DONE 1-4 END COMPUTATIONS AND EXIT THE ITAM ITAOO700
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C ROUTINE. (MAY BE USED IN PLACE OFITAO0?10
C OR FOLLOWING THE LAST GO CARD) ITAO0720
C ITAO0730
C OUTPUTS: TFNL, THE TOTAL PATH TRANSMITTANCE (DIMENSIONLESS) ITAO0740
C REQUIRED TO KEEP THE PROBABILITY OF DETECTION LESSITAO0750
C THAN OR EQUAL TO THAT INPUT, AS COMPUTED FROM THE ITAO0760
C FINAL SET OF INPUTS PRECEDING THE DONE CARD, ITA00770
C ITAO07SO
C PRINT OUTPUTS: ALL INPUT PARAMETERS AND ITAO0790
C C = CONTRAST OR TEMPERATURE DIFFERENCE AT DEVICE ITAOO800
C REQUIRED FOR GIVEN LEVEL OF DETECTION PROBABILITY ITAO08iO
C RC - RESOLVABLE CYCLES REQUIRED AT TARGET FOR GIVEN ITAO0020
C PROBABILITY OF DETECTION. ITAO0830
C TTOT = TOTAL PATH TRANSMITTANCE TO REDUCE ACON AT TARGET ITA00840
C TO C AT DEVICE. ITA0850
C ITAO0860
C SUBROUTINES: ITAM CALLED BY SCREEN. ITAM CALLS CYCLE, CINV, TREQ, ITAO0870
C ITAO0880
C ITAO0O90
C AMBIENT ILLUMINATION CATEGORIES: ITAO0900
C 11A00910
C ALFLG OR NAL FT. CDLS. APPROX. CONDITIONS ITA00920
C ----------------------------- ITAO0930
C 0 USER SPEC. ITAO0940
C 1 100. CLEAR TO SLIGHT OVERCAST ITAO0950
C 2 10. HEAVILY OVERCAST DAY ITAO0960
C 3 I SUNSET ITAO0970
C 4 0.1 1/4 HR. AFTER SUNSET ITAO09SO
C 5 0.01 1/2 HR. AFTER SUNSET ITAO0990
C 6 0.001 MOONLIT, CLEAR ITAOIO00
C 7 0.0001 MOONLIT, OVERCAST ITA01010
C a 0.00001 STARLIGHT ONLY ITAOI020
C 9 0.000001 MINIMAL STARLIGHT ITA01030
C ITAOI 040

DIMENSION RVU7),IT(2),AMAGW(14),AMAG(14),FOVW(14),FOVN(14), ITA01050
*ALFA(9),IR(10),BETA(9),GAMA(9),AMRAL(6,3),AMRGM(6,3) ITAO1060
COMMON /IOUNIT/IOIN,IOOUT,IPHFUN,LOUNIT,NDIRTU,HCLIMT,KSTOR,HPLOTUITA01070
COMMON /GEOMET/PTSC15),IGEOSW ITA01080
DATA IR/2HDO,2HNE,2HGO,2H ,2HTA,2HRV,2HSE,2HNS,2HPA,2HGE/ ITA01090
DATA AMAGW /1.0,7.0,12*0./, ITAO1 100

AMAGN /1.0,7.0,12*0./, ITA01 110
FOVW /24.5,8.0,15.0,9.0,6.0,4,67,4.67,10,62,9.24,8.0,4*0./, ITA01120

* FOVN /24.5,8.0,3*0.,1.56,0.,3.54,2.31,1.0,4*0./ ITAO130
DATA TGT,SGR,FV,RN,ALV,DMG,AJB,PD,DVN,DMDACN /2.3, ITA01140

2 3.,7.,t.,1.,1.,1.,.1 2 1 1 / ITA01 150
DATA ALFA /1.089005,.009730,I.828,-0.0002197,.139,0.,0.,0.,0./ ITA01160
DATA BETA/-1.801654,.03536,-3.13169,.0514,0.,,0651,.1124,.0968, ITA01170

*,.12/ ITA01 180
DATA GAMA/4.217775,2.3575,5.17227,2.32178,2.7933,1.6149,1.3364 ITA01190

*.56867,.29/ ITA01 200
DATA AMRAL/.05850156,.1022697,.2444688,.7264854,3.736508, ITA01210
*-16.87941, .06709132,.1137755,.3177794,.7642010,6.549327, ITA01220
*-16.18440, .04109820,.0715830,.1524969,.2319469,1.494814, ITA01230
*5.731956/ ITA01240
DATA AMRGM/2.94273,2.43789,2.11113,2.05233,3.33957,-4.98529 ITA01250

5.22111,4.28211,4 13668,3.44685,9.16003,-7.70891, ITA01260
2.80725 2 ?0329,2.48447,1.63044,2.?3650,3.47838 / ITAO1270

C as" INITIALIZE VALUEt (FIRST EXECUTION) ITA01280
PB-.632 ITA01290
ACON-0, ITA01300
SOG-0. ITA0310
RNG-0. ITA01320
TARS2O. ITAOi330
UZONE=O. ITA01340
ALFLG-e. ITA01350
ALIGHT-0. ITA01360
PDET-O, ITAO1370
DVNUM-O, ITA01380
DMODE-0. ITA01390
DFOV-0, ITA01400
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DNAC=0.ITAi4I 0
AJOS=O. ITAOI 420
TBHRO., 1Tn0430
NAL=0 ITA 01440
TFNL=l.IA05
ILAST=O ITA01 460
IFLCFV= 0 ITAGI470
IFLCNCG 0 ITA01480

C ***** OUTPUT LINE COUNTER ITA0i490
ILINE=0 ITA0i 500

C ***INITIALIZE VALUES (REPEATED EXECUTIONS) ITADI15 0
C *e*INPUT CARD COUNTER ITAOI1520
4 ICOV=0 ITA01530

IF (ILAST,NE.0) GOTO 6 ITAOi 540
C ***** FLAG TO WRITE TITLE ITAOI5O

ITITL=O ITAO156O
TTOT=i. ITA05.-
RC=0. ITA0I5SO
C=0. ITA0i590
IC~MO ITAOI1600
INEWD=O ITAOI6I 0

C ***** READ A CARD ITAOI1620
5 READ(IOIN,900) IT(itIT(2)A(RWI),I=i,?) ITA01630
900 FORMAT(2A2,EX,'TF1O.2) ITA01640

ICOV=ICOV+1 ITAO1650
IFCIT(1).EQIR(1).AND.IT(2>.EO.IR(2)) CO TOE6 ITA01660
IF(IT~i>.'EO.IR(3).AND.,IT(2).EQ.IR(4>) GO TO 93 ITAOi6?0
IF<IT(1).EQ.IR(5).AND.IT(2),EQ.IR(6)) GO TO?7 ITAO16?0
IF<IT(1).EQ.1F2(<7).AND.IT(2).EQ4.IR(8)> GO TO 8 ITA0i6vu
IF (IT(1).EQIR(9).AND.IT(2).EQ.IR(10)) GOTO 2 ITAO1700
WRITE< IOOULT,901 ) IT( 1), IT(2)J(RV( I), 1=1,?) ITAOi 0O

901 FORMATCIX,6INTNE FOLLOWING CARD DOES NOT CONFORM TO ITAM INPUT CONITAO1720
*VENTIONS.-'IX,2A2 6X ?EIO,3) ITA01730
IF(ICOV.LE.5) GO T6 5 ITAO1740
IERR~i ITAOI175u
COTO i ITAOI1760

C ***** ALL DONE ITAOI770
6 IF (ICOV.GT.1) COTO 3 ITACI1780

I URITECIOOUT,902) TFNL ITAOi?90
902 FORMATC1HO.5X,41N*** FINAL TOTAL TRANSMISSION FROM ITAM = F5.3) ITAO1SOO

RETURN ITAO1S1 0
C ***** TARGET CARD PROCESSING (TARV) ITA01S2O
7 RCHK=ACON ITA01830

IF(RV(1)NHE.0,) ACON=RV<l) ITAOIS4O
IF(ACON.NE.RCHK) ITITL=1 ITA0$S50
IF(RV(2).NE,0.) SOC=RV(2) ITAR1S6O
IF(RV(3).NE.O.) RNGcRV(3) ITAOIS?0
IF(IGEOSW.NE.1) GO TO 47? ITAO1880
RNGmSORT<( PTS( I)-PTSC 4) )**2+( PTS( 2)-PTSC 5) )**2.C PTS 3 )-PTS( 6) )**2 )ITAO1 890

4?? CONTINUE ITAOI1900
RCHK=TARSZ ITA0i9t 0
IF(RV(4).NE.0I) TARSZ=R(4) ITA01920
IF(TARSZ.NE.RCNK) ITITL-l ITAOI930
RCNIC UZONE ITAO1940
IF(RV(5).NE.O.) UZONE=RV(5) ITA01950
IFCRCNKJNE.UZONE) XTITL-l ITAOI 960
IF(RV(6).NE.0.) ALFLG-RV(6) ITAOI 970
IFXRV(7).HE,0.) ALIGNT=RV(7) ITAO198O
GO TO 5 ITAOI1990

C ***** SENSOR CARD PROCESSING (SEWS) ITA02000
a IF(RVUi).GT0O.> PDET=RY(I) ITAO2OIO

RCNK-DYNUN I TA 02020
IF(RV(2).NE.O.) DVNUN=RVC2^) ITA02030
IF(DVNLJM.NE.RCHC> ITITLI1 ITA02040
IF (DVNUM.NE.RCNK) INEUD-1 I TA 02050
RCNK*DMODE ITA02060
IF(RV(3).NE.0.) DNODE=RV(3) ITA02O0
IF(DHODE.NE.RCHK) ITXTL-l ITA02080
IF (INEhIDEQ.I) DFOVO0. ITA02CD90
IF CINEUCI.EQ.1) JFLGFV-O ITAO2I100
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RCHK =DFOV ITA02I 10
IF(PV(4>.t4E.O.) DFOV'.PV44) ITA02i20
IF (RV(4).NE.0..ANID.IFLGFV.EQ.1) IFLGFV=O ITA.02i3O
IF(DFDV.NE.RCHK) ITITL~t ITA02140
IF eINEWD.EO.i) E'MAC'0. ITA02i5O
IF (XNEWeD.EQ.I1) IFLGMG=0 ITA02160
RCHK=DMAS ITA02i 70
IF(RVt<5),NE.0,) bllAG,'RV<5) ITA02180
IF (RV(S>.NE.Q..ANDIFLGMG.EQ1J) IFLGIG=) ITA62190
IF<DHAG.NE.RCHK) ITITL-1 ITA02200
RC HK=AJOB 1TA0221 0
IF(RV(6).NE.0.) AJQB-RV<6) ITA~02220
IF AJOP.ME.RCHK) ITITL-1 ITA02230
GO TO 5 ITA02240

C ***** PAGE TO NEW HEA~DER ITA022 0
2 ITVTL-1 ITA02260

GOTO 5 IT00270
C ***BEGIN PROCESSING (GO) ITA02280
C ***FIRST CHECK IF DEFAULTS NEEDED, AND SET INTEGER VALUES, LIGHT CAITA02290
3 ILAST-1 ITA~02300
9 RCHK-DVI4UM ITiA0231 0

IF( OVNUN .EQ. 0.) DVNUM=DVN ITA02320
IFCRCHkNE.DVNJM) ITITL-t IT002330
LSC-IFIX(DVNUM..)0t) ITA02340
IF <LSC,LT.i) LSC~t ITA02350
IF (LSC..GT..14) LSC-.14 ITAi02360
RCHK=DMODE ITA02370
IF(C'?'OE,EG.0.) DMODE-DMD ITA02390
IF(RCHK.E.MODE) ITITL-1 ITA02390
IODE=IFIX<DIIODE*0, 0001) I TA 024 00
IF(MODE.LT.1 > 110E=1 ITA0241 0
IFd(1ODE.GT,2) MOIDE=2 ITA02420
IF<PDET.EQ.O.> PDET=PD ITA02430
PS-PDET I TA0i2440
IF(PS.GT.t.) PS=I. ITA02450
IF(PS.LT.0.) PS=O. ITA02460
RCHk=DFOV ITA02470
IF(DFOV.LE.0.0.AMD.MOVDE.EQ.I) DFDV=FOVW(LSC) ITA02460
IF(DFOV.LE.O.0.AND.MODE.EQ.2) DFOY=FDVN(L$C) ITA02490
IF(DFOV.LE.0.0) IFLGFV-t ZTA02500
IF(OFOY.LE.O.,AND.MODE.EQ.i) DFOY-FY ITA0251 0
IF(DFOV.LE.0. .ANIXMODE.EQ.2) DFOY-FV/2. ITA02520
IF(RCHK.NE.OFOV) ITITL=t ITA02530
FOV=DFOV ITA02540
RCHK =OMAG ITA 02550
IF(DIIAG.LE.0.0.AND,#IODE.EQ,1) DPAC-AMAGW<LSC) ITAC'2560
IF(DMAG.LE.0.0.AND.KODE.EQ.2) tDtAG=AMAGt4(LSC) rTA02570
MFD1IAG.LE.0.O) IFLGMGw1 ITA02580
IF(DMAG.LE. 0.0) D1IAG-OMG I TA 02590
IF(RCHK.ME.0MAQ) ITITL=1 ITA02600
AM'AG-DMAG ITAO2t00
RCHKA JOB I TA 02620
IFAJOB.EG.0.0) AJOB-AJB ITA02630
IF(RCHK.NE.AJOB) ITITL-1 ITA02640
RCHKmACON ITA02650
IF(ACON-EQ.0.0) ACON-ACN ITA02660
IF(RCI4K.HE.ACON) ITITL-i 1TA02670
C-ACON ITA02680
IF(SOG.,EQ0,0) SOG-SGR I TA 02690
IF(RNG.LE.0.0) RNG=RN ITA02700
R-RNG ITA02710
RCMK-TARSZ ITA02720
IF( TARSZ .LE.0.0) TARSZ-TGT ITA02730
IF(RCHK,NE.TARSZ) ITITL-1 I TA 02740
DI M1TARSZ ITA02750
RCHK-UZONE ITA02760
IF(UZOHE.LE. 0.0) UZOMEsFOV**2 ITA02770
IF(RCHK,NE.UZONE) ITL~i ITAQ2780
ZONE-UZOHE ITA02790
IF (ALFLG.LT.0.) ALFLG-0. ITA02600
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IF '<ALFLG.GT.9.) ALFLG=9. ITAO2SI 0
IML=IFIX(ALFLG+0.O00I1 ITAO282O
IF(IuAL.GT.0) ALrIO,**(3-IAL),1 .E-10 ITA02830
IF( I%4LEQ. 0.AND.ALICHTEQ ('.0) ALIGHT=ALY ITAO2840
IF(IALEQ.0) AL-ALIGHT ITA02850

C ***** CHECK AND WRITE PACE TITLE HEADING ITA02860
10 ILINE=ILINE~1 1TA028?0

IFUITITLEQ-0.AHDILINELE.48) GO TO 11 ITA02880
IF (ITITL.EQ.0.AND.ILIHE.GT.49) WRITE (IOOUT,905> ITAO2890

905 FORMATC1H ,35X,28H** CONTINUED ON NEXT PAGE **ITAO2900
WRITE( IOOUT,91 0) ITAO291 0

910 FORMATC1HO/ 41X,43(IHS)/41X,IH*,41X,IH*,'141X,1N*,2X,3?HINVERSE SITA02920
*TATIC TARGET DETECTION MODEL,2X,IH*/41X,IH*,41X,1H*/41X,43C1H*)) ITA02930
WRITEC IOCUT, 911) ITA02940

911 FORMATC 1HO,64X,2BHTARCET INTRINSIC CONTRAST OR> ITA02950
WRITE(IOOUT,912) LSCACOH ITA02960

912 FORMAT(20X, 13HDEVICE NUMBER,4X, 12,32X,22HTEMPERATJRE DIFFERENCE, 1TA02970
* 2X,F?.3) ITA02980

IFCMODE.EO.2) WRITE(IOOUT 913) DIM ITA02990
913 FORMAT(1H0J19X,1IHFOV TYP - ,4X,6HNARROW,24X,28HMINIMUM TARGET DIITAO3000

*YIENSION (Mt,2X,FZ.3) ITAO301 0
IFCMODEEQ,1)WIRITECIOOUT,914)DIM ITA03020

914 FORMAT(IHO,19X,11HFOV TYPE - ,6X,4HWIDE,24X,28HMINIM1UM TARGET DIMIEITA0303O
*NSION CM),2X,F7.3) ITA03040
IFCIFLGFV.Et0.0) WRITE(IOLT,915) FOV,AJOB ITA03050

915 FORPATC1HO,19X,9HFDV (DEG l5XJF7,3,24X,27HACDUISITION LEVEL (50 PCITAO3060
*NT),3X.F7.3) ITA03070
IFCIFLGFV.EGLI) WRITE(IOOUT,916) FOV,A.JOB9 ITA03080

916 FORMATCIHO,19X.9HFOV (DEG),SX,F?.3,IX,19H(ARBITRARV DEFAULT), ITA03090
* 4X,2?HACQUISITION LEVEL (50 PCNT),3X,FI.3) ITAO3100

IF<IFLGMG.EQ.O) WRITE(IOOUT,91?) AMAG,ZONE 1TA02110
917 FORMATC1HO,19X,W3HMAGNIFICATION,2X,F6.3,24X,24HSEARCH ZONE CDECREEITAO31ZO

*S**2),6X,F7.3) ITA03130
IFCIFLGMGEG,1) WRITE(IOOUT,918) AMAG,ZONE ITA03140

919 FORMATC1HO,19X,13HMAGNIFICATION,2X,FS.3,1XI9NCARBITRARY DEFAULT),1TA03150
4X,248SEAR08 ZONE (DEGREES**2),6X,FZ,3) ITA03160

WRITE CIOOUT,920) IA37
920 FORMATC1HO,52X,35NREQUIRES (TO DEFEAT DEVICE) AT MOST? ITAO31BO

*4X,14HFOR NO GREATER,6X,SHUNDER,SX,3HAND,?X,2HAT,4X, 1TA03190
*35(1 H-)) ITAO3200
LJRITE< IOQUT,9I9) ITA03210

919 FORMAT(8X,5HINPUT,11X,5N!NPUT,7X,5H!NPUT,5X,5HINPUT,3X, ITA03220
* SHCOMPUTED,2X,I1IHCONTRAST OR,3X,SHCOMPUrED/6X, ITA03230
*9HDETECTION,SX 1 IHAMB1 ILLUM,,2X, I HSKYGROUND,2X, ITA03240
* HRANGE 2X,1 OHAESOLVABLE,IX,11HiTEMP. DIFF. ,2X, IOHTOTAL PATHITA03250
*/3X<,5NPAOB.,2X,9HTIrIE(SEC),3x,9H(FT CDLS),5Xe,5HRATIO.5X, ITA03260
*4NCKP1),3X,1OHCVCLES, RC,2X,9HAT DEVICE,2X,I3HTRANSMITTANCE,1TA032?0
*13X,BHCOMMENTS/3X,5C1H-),2X,9(JH-),2X,11(1H-),2X,101H-), ITA03280
* X,6(IH-),2X,10(1H-),2X,9(1H-),2X,13(1H-),2X,3OCIH-)) ITA03290

ILINE=23 ITAO3300
C ***** BEGIN COMPUTATIONS FCV,RC,TBAR ITA0331 0
11 S=DIM/R ITA03320

IF (FOV.LE.0.) FOV=,0001 ITA03330
TS=t .?*ZONE./-FOV**2 ITA03340
IF<2OHE.GT.9.0.ANDFOV.GT.5.) TS=(1,7*ZONE)/(5.0*FOV) ITA0Z3350
IF (TS.LT. .5) TS=,5 ITA33E0
CALL CVCLE(PS,PB,AJOB,RC) ITA033?0
IF (AL.LE0,.) AL=-lE-? rTA03380
ALPRNT=AL ITA03390
IF (LSCEQ.13) GOTO 13 I TA 034C'00
TOARsO. 1TA03100
IF (RC.LT.O.1) GOTO 14 ITA03420
IF(<LSC.GT.S.AND.LSCLT.I0).OR.LSC.EQ,11.OR.LSC.EQ.14) GO TO 12 ITA03430
RCS=RC ITA03440
PINFmI.-EXP<-l.?*RCS/6,B) ITA03450
IF (PINF.LE.0.) PINF-.0001 ITA03460
TBAR=O.5*TS*(2. -PINF)/PINF ITA03470
GO TO 14 ITA03480

12 TBARO0.5*TS*(2,0-PS)/PS I TA 03490
GO TO 14 I TA 03500
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C ***** DEVICE #13IT050
13 NAL-i ITA03520

ICM=u IT A03530
PS= .99 ITA03540
TSAR-1 .8 ITA650550
C=ACON I 1A03560
TTOT=l . ITA03570G
TFNL=TTOT IT A 0--i e0
GO TO 22 IT A03590

C ***** COMPUTE C BASED ON AMBIENT ILLUMINATION, INTERPOLATE IF NECESSAITA03600
14 IF (G.LE.O.) =.6001 ITA03610

IF ( RC. LT. 0.) RC=0. ITP03620
RC=RC/S I T 0. 0 --,6 3
IF <MMAG.LE.O.) AMAG=.0001i ITp.03640
IF(LSC.EQ. i.OR.LSC.EQ.2) RC=RCr'AMPG ITA03650
IF.L$C,EQ,2) AL=0,7*AL ITA03660

C ***** CORRECT FOR FIELD OF VIEW ITAO036? 0
IF <LSC.LT*6.OR.LSCEQ':) GOTO 140 1TAO03680
IF (LSC.EQ .6) .RND . (MOt'EEQ. 2j RC=RC/,3. ITAO 0690
IF (<LSC.EQ.8),AND,<MODEEQ~l).) RiZ=RC*3, 1 TAA07 0 0
IF ( LSC, EQ9 ). AD, MOD.E. EQ. 1)) RC-PC.*4. IT~u037i 0t
IF ((LSC.EQ.i1).AND,(MODE.EQ.1)) RC=RC*3. ITA03720
IF ((LSC.,EG.14:,.rND.(MODF-.EG,1)) RC=RC*3, !TA03736
IF ((<LSC. EQ, 10 ), AND, (MODE. EQ,1)I RC=Rt;*8. ITA 034 0
IF (2(L&C .EQ.1 2), AND.vMO[E.EQ .2)) RC=RC,,4, I TAQ u- 5o

140 CONTINUE IT A 03760
IF LSC.EQ.2) IAL=0 ITA 03770
IF<IAL.GT.0) GO TO 20 ITA603780
AV=1 00. ITA03790
IF(AL.CT.100.) AL=i00. ITAO03800
DO 15 I=1,9 ITAO381 0
IF(AL,GT.(0.909*AV)) GO TO 16 ITA03820
AV=AV/1 0. ITA03830

15 CONTINUE ITA 03840
I=2 ITA03850
IF (LSCGT.5) GOTO 160 ITA03860
NAL-0 ITA403870
ICM=O ITA03880
GO TO 22 ITA03890

C ***** CHECK IF INTERPOLATION NEEDED, IF NOT, GO TO 20 ITA07s960
16 IF (LSC.GT.5) GOTO 160 ITAO 91 0

IF(AL.GT.(1.00i*AV>) GO TO 17 ITAO-1920
160 1rAL=I ITA03930

GO TO 20 ITA03940
C ***** INTERPOLATE IT A03950
17 NALI=I-l ITA03960

NAL2=1 ITA03970
ICm1-0 ITA403980
ICt42-0 ITA03990
CALL INTAL(LSC,RC,C,AL,NALI,NAL2.,ICMI,ICM2,ALFA,BETA,CAMA,AMRAL, ITA04000

*AMRGPI) ITA040100
NAL-O IT A0(4020
IF(NALl.EQ.0.AND.NAL2.EQ,0) GO TO 22 ITA04030
NALwNAL2 ITA04050
IF(NALI.GT.0) GO TO i8 ITA04040
ICM=ICM2 ITA04060
GO TO 21 ITA04070

18 IF(NAL2.GT.0) GO TO 19 ITA04Q80
NAL-NALI ITA04090
ICM=ICMI ITAO41 00
GO TO 21 ITA041 10

19 IF< ICM1 .GT. O.AND. 1C12.GT, 0) 1CM-wf ITA04120
IF(ICMi .LT.0.AND.ICM2.LT.0) ICM=-l ITA04130
GO TO 21 ITA041 40

C ***** NO INTERPOLATION NEEDED ITA04i 50
20 NAL-ZAL 7TA04J60

CALL CINV(LSC..RC,NAL,C, ICM,ALFA,BETA,GAMA,AMRAL,AMRGM) ITA0470
21 IF(ICM.EQ.-I) C-.99*C ITA04180

CALL TREQ(ACON SOGC,LSC,TTOT) ITAW490
IF (ICP1.EQ.I) fTOTmI. ITA04200
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TFNL=TTOT ITA0421 0
C ***** PRINT RESULTS ITA64220
22 IF(NAL.GT.0) GO TO 23 ITA04230

TFNL=1. ITA04240
WRITE<IOOUT,930) PSTBAR/ALPRHTISOG,R,TFNL ITA04250

930 FORMAT(3X,F5.3,F9 2 F14.6,F1O,3F9 2 4X6 IH)?,(I-.X TA04260
*F8.3,iX,28ANOTE- A1'BIENT ILLUA. OUTSZDE'9?X, ITA04270
*29HDEVICE OPERATIONAL LIMITS, NO/91X, ITA04280
*21HODSCURATION REDUIRED./)X) I TA 04290

ILINEuILINE+3 ITA04300
GO TO 4 ITA0431 0

23 IF <TTOT,GE.i..AND,ICM.EQO) GOTO 24 ITA04320
IF(ICM.EQ.0) WRITE<IOOUT,93i) PS,T8AR,ALPRNT,SOG,R,RC,CTTOT ITA04330
IF<ICtl.EQ.1) WRITE(IOOUT,932) PS,TBAR,ALPRNT,SOG,R..RC,TTOT,C ITA04340
IF(ICM~.EQ.1) ILINE=ILINE+6 ITA04350
IF<ICM.EQ.-I) WRITE(IOOUT,933) PS,T8ARLPRNT.SG,R,RC.CTTOT ITA04360
IF(ICMEQ.-1) ILINE-ILINE+7 ITA04370
GO TO 4 ITAu4 380

24 WRITE (IOOUT..934 ) PS.TBAR,ALPRNT,SOGR,RC,C,TTOT ITA04390
934 FORMAT(3X,.F5 3,F9 2 F14 6 F10 .3,F9.2,Flo ,F2,3,5X,F83.6X, ITA04400

*3IHNOTE- CONTRAST (OR TEMP. DIFF.)/91X, ITA044t0
*31HREQUIRED WOULD EXCEED INTRINSIC.'91x, ITA04420
*31HCONTRAST (TEMP. DIFF.). NO 085-/9IX, ITA04430

1 7HCUJRATION REQL'IRED/IX) ITAt4440
ILlNE=ILINE+3 ITA04450
GOTO 4 ITAO4460

931 FORMAT<3X,F5.3..F9.2,Ft4.6 'FiO,3,F9 2,Fi 0.3,Fi2,3.5X..F9.3) ITA04470
932 FORMAT(3X,F5 3,F9 ,F14.6,F1O.3 F92.F1O,3,7X ,5( IH-),5X,FB.3,6X, ITA04480

*29HHOTE- DETECTION PROBABILITY /91X, ITA04490
*30HREQUIRES CONTRAST (OR TEMP. /91Xl ITA04500
*29HDIFF.) AND RESOLVABLE CYCLES /91X.. ITA0451 0
*27HABOYE LIMIT FOR DEVICE. NO /91X, ITA04520
*26HOBSCURANT REQUIRED. DEVICE/91X, ITA04530
*ISHUPPER LIMIT IS C= ,F8.311X) ITA04540

933 FORMAT(3XF5 3,F9 2,F14 6 F10 3,F9 2,FiO 3.Fl2.3,5X,F8.3,6X, ITA04550
*3OHNOiE- INPUT DETECTION PROBAB- /SIX. ITA04360
*30HILITY REQUIRES CONTRAST (OR /91x, ITA04570
*30HTEMP, DIFF.) BELOW THRESHOLD. /91X, ITA04580
*29HVALUES ASSUMED ARE 99 PERCENT/91X, ITA04590

29O HEHL.ADTOA OBS-/91X, ITA04600
*29HCURAHRESIOLD ADTDETCOALE /1ix) ITA04610

3HDRETCTILL NROTDECRETSE /IX)T042
END ITA04630
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SUBROUTINE CINV(LSC,RC,NAL,C,ICM,ALFA,BETA,GAMA,AMRAL.AMRGM) CINOOOiO
DIMENSION ALFA(9),BETA(9),GAMA(9),AMRAL6,3),AMRGM(6,3) CIN00020
COMMON /IOUNIT/IOINIOOUT, IPHFUN,LOUNITNDIRTUNCLIMT.KSTORNPLOTUCIN00030
DATA IPOSINEG /1,-I/ CIN00040

C THIS ROUTINE COMPUTES THE REQUIRED CONTRAST AT THE DEVICE FOR A CINO0050
C GIVEN NUMBER OF RESOLVABLE CYCLES AT THE DEVICE, EQUATIONS CIN00060
C ARE INVERSIONS OF THOSE OF THE NV&EOL TARGET ACQUISITION CING0070
C (FOR STATIC DETECTION) MODEL, C IN 0008
C CiNO0090
C INPUTS: LSC DEVICE NUMBER (1-14) CINO0100

RC = RESOLVABLE CYCLES (DECIMAL) CINOolIO
C NAL AMBIENT ILLUMINATION CATEGORY 11-9) CINO0120
C CIN06i30
C OUTPUTS: C CONTRAST OR TEMPERATURE DIFFERENCE(DEG K) REQUIRED CINO0140
C BY DEVICE FOR GIVEN RC. CIN0O150
C ICM - OPERATIONAL LIMITS FLAG (+I EXCEEDS LIMIT, -I CIN00160
C BELOW LIMIT, 0 WITHIN RANGE) CIN00170
C NAL SET TO 0 IF TOO MUCH OR NOT ENOUGH AMBIENT ILLUM. CINuOlOO
C CiNooi90

CFUL<IRX,ALF,BET,GAM)=(BET+ALF*RX)/(GAM-RX) CIN00200
ICM=o CIN00210
IF(NALEQ.0) GO TO 9020 CIN00220

C ***** BRANCH TO LSC CIN00230
5 GO TO (10,I0,30,40,50,60,60,80,90,I00,IIii,1200,9060,1400), LSC: CIN00240
10 GO TO (110,120,130,140,150,160,170,9060,9060), NAL CIN00250
C ***** DEVICE #1 HAL *1 CIN00260
110 iF<'.74.LT.RC) GO TO 9030 CIN00270

IF(<2.133,LT.RC).AND.(RC.LE,2.74)) GO TO 112 CIN00280
IF((.26795.LTRC).AN'.(RC.LE,2.i33)) GO TO 113 CIN00290
IF(RC.LE..26795) GO TO 114 CINO0300
GO TO 9000 CIN003i0

112 IEQ=1 CIN00320
GO TO 9050 CIN00330

113 IEQ=2 CIN00340
GO TO 9050 CIN00350

114 C=0.015 CIN00360
GO TO 9015 CIN00370

C ***** DEVICE #1 NAL #2 CIN00380
120 IF<2.74.LT.RC) GO TO 9030 CIN00390

IF(<2.133.LTRC).AND,(RC.LE.2.74)) GO TO 122 CIN00400
IF((.OOOi.LE,RC).AND,(RC.LE.2.133)) GO TO 123 CIN004I
IF(RC.LT..0001) GO TO 124 CIN00420
GO TO 9000 CIN00430

122 IEQ=3 CIN00440
GO TO 9050 CINu0450

123 IEQ=4 CIN00460
CO TO 9050 CIN00470

124 C=0,025 CINOO48O
GO TO 9015 CIN00490

C ***** DEVICE #1 HAL #3 CIN00500
130 IF<2.29.LT.RC) GO TO 131 CIN00510

IF<(0,49585.LE.RC).AND.(RC.LE.2,29)> GO TO t32 CIN00520
IF(RC.LT.O.49595) GO TO 133 CIN00530
GO TO 9000 CIN00540

131 C=0,6324 CIN00550
GO TO 9035 CIN00560

132 IEQ=5 CIN00570
GO TO 9050 CIN00590

133 C=0.030 CIN00590
GO TO 9015 CIN00600

C ***** DEVICE #1 HAL #4 CIN00610
140 IF(1.5219.LT.RC) GO TO 141 CIN00620

IF((.31Z".LE.RC).AND,<RCLE.l.5219)) GO TO t42 CINO0630
IF(RC.LT.O.313) GO TO 143 CIN00640
GO TO 9000 CIN00650

141 C=0.70 CIN00660
GO TO 9035 CIN00670

142 IEQ=6 CIN00680
GO TO 9050 CIN00690

143 C-0.05 CIN00700
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GO TO 9015 C;1N0071 0
C **~*** DEVICE #1 HAL #5 CIN00720
156 IF(1.1959.LT.RC) Go TO 9030 CINQO730

IF<(0,0,LE.RC).AND,<RC.LE.1.1959)) GO TO 152 CINOO?40
IF(RCL T.0.0) GO TO 153 CINt06750
GO TO 9000 CI Ni'u?60

152 IEO3=7 CI NO077(1
GO' TO 9050 CN06

153 C=0.0841 CIN00796
CC' 10 9015 CINo080O

C ***** DEVICE #1 HAL #6 dN0081 0
160 IF(0.44767.LTRC) GO TO 9030 CIN00620

IF;(0,0309LE.RC.,AND,(RC.LE.0.44767>) Go TO 162 C;1N06830
IF(RC;.LT,0.0309) GO TO 163 CINOAS40
GO' TO 9000 ci ?bu u5 0

16.- 1 E =1RGN00866
GO TO 9050 C IN 00870

167% 0, '18 CINQ0088 0l
!TO 9015 CI NO090

C ***** DEVICE *I HAL #7 CI NO0900
1701 lFYu.f4.LT.RC) GO TO 9030 C;1NO091 0

IF0:,,05LE.C. ()L-J.(RC,LE.0.14)) GO TO 172 CIN00920
IF\P.*,.LT.0.05) GO TO 173 CIM00930

GljTO 9000 CIN00940
72 u= edM 00950

GO T 9050 CIN00960
173 C=6,50 CI NO0970

GO' TO 9015 C;1H00980
C***** DEVICE #3 C;1N06990

36 GO' TO (9060,9060,9060,340,350,360,370,380,.390), HAL CIN01 000
C **4:** DEVICE *3 HAL #4 CINOI 010
34l) IF( -'.7497.LE.RC.AND.RC.LT.2.941) GO TO 342 CINOI020

IF RC.CE2941) GOTO 9075 CIN0I030
IF, C,LT,0,7497) GO TO 9040 CINOI1040
GO TO 9000 CINoi 050

-342 1 E- .=1 I M01i 060
GO TO 908o CINI0670

4t-*DEVICE #3 HAL #5 CIMOI 080
350j IF .0.3988.LERC;.AND.RC.LT.2.4350) GO TO 352 C;1NO1090

IF (RC..CE.2.435) GOTO 9075 CIMolio0
IFiRC.LT.O.3998) CCO TO 9040 CIHoi 110
GO TO 9000 CIMOI 120

l! 2 IEU=2 CIMOI1i30
GO TO 9080 CINOl 140

* **** DEVICE #3 HAL #6 CIHoI Iso
360 IF (u.,15965LERC,AHD.RC.LT.2.1060> GO TO 362 Cl'P't160

i; RC.GE.2.106> GOTO 9075 CIMOi 170
IF(RC.,T.15965) GO TO 9040 CINot 180
GO TO 9000 CIt4Ol190

36*2 IEG=3 CIN01200
GO TO 9080 C;1M0121 0

C ***** DEVICE #3 NAL #7 CINH01220
370 IF fj.0,3498,LE.RCAND.RC.LT.2,0375) GO TO 372 C;1NO123-0

IF (RC,.GE.2.0375) GOTO 9075 CINOi 240
IF(RCLT.0.05496) GO TO 9040 CIN01 250
GO TO 9000 CIt4Ol260

3 ! EO=4 CIHOI 270
GO TO 9080 CIN01280

C ***** DEVICE #3 HAL #8 CIN01290
380 IF <0.442,LE.RC.AND.RC.LT.3.2l90) GO TO 382 CINO1300

IF (RC.GE.3.219) GOTO 9075 CNif
IF((RC.LT.0.442 ,AND.(RCGT.0,)) GO TO 383 CIN01320
IF (RC.LE.0.) GOTO 384 CIN01330
GO TO 9000 CdM0340

382 IEQ=5 CIN0I 350
CO TO 9080 CIN01 360

383 C=~0.57 ClN01370
GO TO 9015 CIN041380

38R4 CZ0.33 CINul 390
GOTO 9015 CINOW1400
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C ***** DEVICE #3 HAL #9 CIH0410
390 IF (0.172.LE.RC) GO TO 392 CIN01420

IF(RC.LT.O.172.AND.RC.GT.O.) GO TO 393 CIN0430
IF (RC.LE.OD) GOTO 394 CINOI440
GO TO 9000 CIN01450

392 IEQ=6 CIN0t460
GO TO 9030 CINOI47O

393 C=0.57 CIH01480
GO TO 9015 CiNOi490

394 C=.33 CIN0O500
COTO 9015 CiNOiSIO

C ***** DEVICE #4 CIN0i520
40 GO TO (9060,9060,9060,440,450,460,470,480,490), NAL CINO1530
C ***** DEVICE 14 MAL #4 CI01540
440 IF (1.199.LE.RC.AND.RC.LT.5.2180) GO TO 442 CINOi550

IF (RC.GE.5,218) COTO 9075 CIN01560
iF(RC.LTi.199) GO TO 9040 CI4SO7
GO TO 9000 CIN4580

442 IEQ=i CIN0 590
GO TO 9030 C1N01600

C ***** DEVICE #4 HAL #5 CINoi610
45) IF <O,6402.LE.RC.AHDRC.LT.4,2770) GO TO 452 CIN01620

IF (RCGE.4.277) GOTO 9075 CINOI630
IF'RC.LT.O.6402) GO TO 9040 CLN01640
GO TO 9000 CN0650

452 IEQ=2 CIN01660
GO TO 9080 Cioi670

C ***** DEVICE #4 HAL #6 CINOI680
460 IF (0.2449.LE.RC.AHD.RC.LT.4.240) GO TO 462 Cikoi690

IF (RC.GE.4,124> COTO 9075 CI101700
IF(RCLT.O.2449) GO TO 9040 CIN17i
GO TO 9000 CIN01720

462 IEQ=3 CIN01730
GO TO 9080 CI101?40

C ***** DEVICE *4 HAL #7 CIN01750
470 IF (O.08791.LE.RCAND,RC.LT.3.4200) GO TO 472 CIN01760

IF (RC.GE.3.420) GOTO 9075 CIH01770
IF(RCLT.O.08791) GO TO 9040 CI101780
GO TO 9000 CIN01790

472 IEQ=4 CINu800
GO TO 9080 c0IN01810

C ***** DEVICE #4 HAL #8 CIN01820
480 IF (0.4394.LE.RC,AND.RC.LT.8.5970) GO TO 482 CIN01830

IF (RC.CE.8,597) COTO 9075 CN01840
IF (RC.LT.0,4394).AHD.(RCCT.0,)) GO TO 483 CN01950
IF KRC.LE.O0) GOTO 484 CIN01860
GO TO 9000 CI01870

482 IEQ=5 CIN01880
GO TO 9080 CI01890

483 C=0.33 CN401900
GO TO 9015 CIHOIIO

484 C=0.07 CI01920
COTO 9015 CIN01930

C ***** DEVICE #4 HAL *9 CIN01940
490 IF (0.1605.LERC) GO TO 492 CIN01950

IF<RC.LT.0,1605.AHD.RC.GT.0.) GO TO 493 CIN01960
IF (RCLE.0.) COTO 494 CIN01970
GO TO 9000 CINOi9S0

492 IEO=6 CINO1990
GO TO 9080 CIN02000

493 C=0,33 CI02010
GO TO 9015 CIN02020

494 C=0.07 CIN02030
GOTO 9015 CIN02040

C ***** DEVICE # 5 CI02050
50 GO TO (9060,9060,9060,540,550,560,570,580,590), HAL CIN02060
540 IF (0.9189.LE.RC.AHD.RC.LT.2.8060) GO TO 542 CIN02070

IF (RCGE.2.806) GOTO 9075 CIN02080
IF(RC.LT,0.9189) GO TO 9040 CI02090
GO TO 9000 CI02100
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542 IEQ=I CiN2i i 0
GO TO 9080 CIN02i20

C ***** DEVICE #5 HAL #5 CIN02t3O
550 IF (0,59035.LE.RCAND.RC.LT,2.70IO GO TO 552 CIN02.40

IF (RC.GE.2.7010) GOTO 9075 CIN02150
IF(RC.LT.O.59035) GO TO 9040 CINO2160
GO TO 9000 CIN02170

552 IEQ=2 CIN02180
GO TO 9080 CINO2i9O

C ***** DEVICE #5 HAL #6 CIN02200
560 IF( 0.2881 .LE.RC.HHD.RC.LT.2.4800) GO TO 562 CIN02210

IF (RC ,GE.2,480) GOTO 9075 CIN02220
IF(RCLT.6.288i) GO TO 9040 CIN02230
GO TO 9000 ClN02240

562 iEQ=3 CIN02250
GO TO 9080 CIN02260

C ***** DEVICE #5 HAL #7 CIN022?0
570 IF (0.12943.LE.RC.AND.RC.LT.1.6270) GO TO 572 CIN02280

IF (RC.GE.l.627) GOTO 9075 CINO02290
IF(RC.LT,,12943) GO TO 9040 CIH02300
GU TO 9000 CIN02310

572 IEQ=4 CIN02320
GO TO 9080 CIN02330

C ***** DEVICE #5 HAL #8 CIN02340
5&0 IF (0.4949.LE,RC.ANDRC.LT.2.6960) GO TO 582 CIN02350

IF (RC.GE.2.696) GOTO 9075 CIN02360
IF(RC.LT.O.4949.AND.RC.GT.0.) GO TO 583 CI02370
IF (RC.LE.O.) GOTO 584 CIN02380
GO TO 9000 CIN02390

582 IEQ=5 CINH2400
GO TO 9080 CIN02410

583 C=0,33 CIN02420
GO TO 9015 CIN02430

584 C=0.07 CIN02440
GOTO 9015 CIN02450

C ***** DEVICE #5 HAL #9 CIN02460
590 IF (0.i894.LE.RC.AND.RC.LT.3.2898) GO TO 592 CIH02470

IF (RC.GE.3.2898) GOTO 9075 CIN02480
IF(RC.LT.0.i894.AND.RC.GT.0.) GO TO 593 CIN02490
IF (RC.LE,0,) GOTO 594 CIN02500
GO TO 9000 CIN025iO

592 IEQ=6 CIN02520
GO TO 9080 CIN02530

593 C=0,33 CIN02540
GO TO 9015 CIN02550

594 C=0.07 CIN02560
GOTO 9015 CIN02570

C ***** DEVICES #6 AND #7 CIN02580
60 IF(i.?934.LT.RC) GO TO 601 CINO2590

IF<<0.923?6.LT.RC).AND.(RC.LE.1.7934)) GO TO 602 CIN02600
IF((0.11022.LE.RC).AND.(RC.LE.O.92376)) GO TO 603 CIN02610
IF(RC.LT.O.11022> GO TO 9070 CIN02620
CO 70 9000 CIN02630

601 C=8.38 CIN02640
GO TO 9035 CIN02650

6U2 C= ,172363*RC-0, 0392775)/( i .82560-RC) CIN02660
GO TO 9020 CIN02670

603 C=( 0. 09772*RC)/( I .-0,34779*RC) CIN02680
GO TO 9020 CIN02690

C ***** DEVICE 18 CINO2700
80 IF(4.702.LT.RC) GO TO 801 CIN02?iO

IF((0.996,LERC).AHD.(RCLE,4,702)) GO TO 802 CIN02720
IF(RC.LT.0.996) GO TO 803 CIN02730
GO TO 9000 CIN02740

801 C-2.18 CIN02750
GO TO 9035 CIN02760

802 C=(0.0298*RC)/(1.-0.199*RC) CIN02770
GO TO 9020 CIN02780

803 C=0,037 CIN02790
GO TO 9015 CIN02800
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C ***** DEVICE *9 CIN02810
90 IF(O.37181.LE.RC.AND.RC.LT.9.14027) GO TO 901 CIN02820

IF (RC.GE.9.14027) GOTO 9075 CIN02830
IF(RC.LT.O.37181) GO TO 9070 CIN02840
GO TO 9000 CIN02850

901 C=(0.0289*RC)/(.-0.1092*RC) CIN02860
GO TO 9020 CIN02870

C ***** DEVICE #tO CIN02880
100 IF(NHL.GT.2) GO TO 9060 CIN02890

IF(4.227.LE.RC.AND.RC.LT.91.05956) GO TO 1010 CIN02900
IF (RC.GE.91.05956) GOTO 9075 CIN02910
C=0,01 CIN02920

C NEXT STATEMENT IS LIMINAL CONTRAST ADJUSTMENT CIN02930
C=C/1 .63 CIN02940
GO TO 9015 CIN02950

1010 C=( 0. 0303*RC )/( 13.43-0.1473*RC) CIN02960
C NEXT STATEMENT IS LIMINAL CONTRAST ADJUSTMENT CIN02970

C=Ce1.63 CIN02980
GO TO 9020 CIN02990

C ***** DEVICE # 11 CIN03000
1111 IF(O.5057.LE.RC.AND.RC.LT.7.73353) GO TO1110 4CIN03010

IF (RC.GE.7.73353) GOTO 9075 CIN03020
GO TO 9070 CIN03030

1110 C=(.0,0207RC)/(1,-0.1291*RC) CIN0040
GO TO 9020 CIN03050

C ***** DEVICE # 12 CIN03060
1200 IFCNAL.GT.2) GO TO 9060 CIN030O

IF(3.48.LE.RC.ANDRC.LT.31.48113) GO TO 1210 CIN03080
IF (RC.GE.31,41883) GOTO 9075 CIN03090
C=0,01 CIN031 O0

C NEXT STATEMENT IS LIMINAL CONTRAST ADJUSTMENT CIN03110
C=C/1 .63 CIN03120
GO TO 9015 CIN03130

1210 C=(0.0206*RC)/(8.06-0.2559*RC) CIN03140
C NEXT STATEMENT IS LIMINAL CONTRAST ADJUSTMENT CIN03150

C=C/1 .63 CIN03160
GO TO 9020 CIN03170

C ***** DEVICE # 14 CIN03180
1400 IF(O.9098.LE.RC.AND.RC.LT.4.57711) GO TO 1410 CIN03190

IF (RC.GE.4.57711) GOTO 9075 CIN03200
C=0. 037 CIN03210
GO TO 9015 CIN03220

1410 C=(0.0297567*RC)/(0.91287-0.1991449*RC) CIN03230
GO TO 9020 CIN03240

9000 WRITE(IOOUT 9010) LSC,NAL RC CIN03250
9010 FORMAT(5X,44HBAD PARAMETEA PASSED TO SUBRTN CINV **** LSC= ,13, CIN03260

* 6H HAL= ,13,5H RC= ,F10.4) CIN03270
9015 ICM=INEG CIN03280
9020 RETURN CIN03290
9030 C-0.80 CI03300
9035 ICM=IPOS CIN03310

GO TO 9020 CIN03320
9040 C-0.02 CIN03330

GO TO 9015 CIN03340
9050 C=CFUN(RC,ALFA(IEQ),BETA(IEQ),GAMA(IE>) CIN03350

GO TO 9020 CIN03360
9060 NAL=0 CIN03370

GO TO 9020 CIN03380
9070 C=0,0112 CIN03390

GO TO 9015 CIN03400
9075 C-100. CIN03410

GOTO 9035 CIN03420
9030 L=LSC-2 CIN03430

C-CFUN(RC,AMRAL(IEQ,L),O,,AMRGM(IEQ,L)) CIN03440
GOTO 9020 CIN03450
END CI03460
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SUBROUTINE INTALLSC ,RC,C,AL,NALi.NHL2,ICMI,ICM2,ALFA.,BETA,AMA, INTO001
*AMRAL, AMRGM) INT00020

C INT00030
C INTERPOLATION ON THE SURFACE IN C, RC, AMBIENT ILLUMINATION SPACE, INTO0040
C THE USER INPUTS A VALUE OF RC, AND AN AMBIENT ILLUMINATION THAT INT00O50
C LIES BETWEEN ONE PAIR OF MODELED RC VS C CURVES AT TWO DISCRETELY INTO0060
C MODELED AMBIENT ILLUMINATION&, THE TECHNIQUE IS COMPLICATED BY A INTOOOTO
C REQUIREMENT TO REPRODUCE ALMOST EXACTLY THE INTERPOLATED VALUE INT0008O
C FROM RC VS C OF THE NVL TARGET ACQUISITION MODEL. THUS, WHILE INTO0090
C RC IS INPUT IN THIS INVERSION MODEL, THE INTERPOLATION IS BETWEEN INTO0100
C RC VALUES AT CONSTANT C OVER TWO AMB. ILLUM. REGIONS. THE INTO0110
C THRESHOLDS OR OPERATIONAL LIMITS OF THE DEVICE ARE TREATED SEPAR- INTOO120
C ATELY. iN ALL, FOUR TYPES OF INTERPOLATION SITUATIONS ARE lNT00130
C UTILIZED. INTO0140
C T IT 0150DIMENSION ITON2I),IDE2),RCL2Ri(2,,CU2.,CL(25, 1NT00160

*IEO1(36>,IEO2<36),RLW(36),RUP(36>,CLW(36),CUIP(36),ALFA(9), INT00170
*BETA(9),GAPIA<9),AMRAL( ,3),AMRGM(6,3) INT00180

COMMON /IOUkIT/IOIN,IOUT,IPHFIN..LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUINTO0190
C** NUMBER OF C REGIONS FOR INTERPOLATION CONSIDERATION, 0EV. 1-5 INTO0200

DATA IRGNS /4,4,3,3,2,2,1,1,1,2,1,1,1,1,2,1,1,1,1,2,1? INTO0210
C** STARTING INDEX FOR EACH DEVICE, AMB.ILLUM, PAIR. INT00220

DATA INDEX /1,5,9,12,15,17,19.,20,21,22,24,25..26..27,28..30,31. INT00230
*32,33,34,36/ !NT00240

C** LOWER LIGHT LEVEL THRESHOLDS OF RC, INTO0250
DATA RCL / INT00260

*,0001 ,.26795,.495e5,.3t3 ,0. ,0309 ,.05 .7497 ,.3988 , INTO0270
*,15965,,055 ,442 ,.1742 ,1.199 ,6402 ,.2449 ,.0879 ,4394 , INTO0280
* 1605 ,.9189 ..5903 ,.288 ,1294 ,,4949 ,.1894 .' INT00290

C** UPPER LIGHT LEVEL. THRESHOLDS OF RC INT00300
DATA RCU / INT0O310

*2,?4 ,2.14 ,229 ,1.5219,.1959,_44767,.14 ,2.941 ,2.435 , INT00320
*2.106 ,2,0375,3.219 ,3.219 ,5.218 ,4,277 ,4.124 ,3.42 ,8.579 , INT00330
*3.597 ,2.806 ,2.70 ,2.48 ,1.627 ,2,696 ,3.2898/ INT00340

C** VALUE OF C AT LOWER THRESHOLDS, INTOO350
DATA CL / INT00360
.015 ,.025 ,.03 ,.05 ,.0841, 18 ,.50 ,.02 ,.02 ,.02 , iNT00370

*.02 ,.57 ,.57 ,.02 _02 _02 _02 .33 .33 .02 , INT00380
*.02 ,,02 ,.02 ,.33 ,.33 I .NT00390

C** VALUE OF C AT UPPER THRESHOLD INT00400
DATA CU / INT00410
*80 ,.80 , .6324, .70 ,.0 _80 ,.80 ,100. ,100. ,100, , INT00420
*100. '100. ,16.88,100. .100. ,!00. ,100. ,100. ,16.17,100. , INT00430
*100 , 100, ,'100. .100, ,100, / INT00440

C*' INDEX OF MODEL EQUATION COEFFICIENT INDICES FOR UPPER AMB. ILL. INT00450
DATA IEQI /2,2,1,1,4,4,3,3,5,5,0,6,6,0,7,7,_8,1 ,2,3,4,4,5,1,2,3, INT00460

* 4,4,5,1,2,3,4,4,5/ INT00470
C** INDEX OF MODEL EQUATION COEFFICIENT INDICES FOR LOWER AMB ILL. INT00480

DATA IE02 /-1,4,4,3,-',5,5, 0,-I,6,6,-1,7,7,-1,8.-l,9,2,3,4,-1,5, INT00490
* 6,2,3,4,-1 ,5,6,2,3,4,-1 ,5,6/ INTO0500

C.,, LOWEST RC VALUE IN EACH REGION, INT00510
DATfa RLW / INT00520

*0, ,.26794,2.iiS ,2,133 ,.26794,.4958 ,1.8439,2.29 ,.312 , INT00530
*.312 ,1.5119,0. '0. ,1.1758,0, ,.03089,,03089,.05 , INT00540
*.3987 ,.15964.054 ,,054 ,.442 ,.174 ,.64 ,.244 ,.087 , INT00550

08'7 ,.4394 ,.605 ,59 .287 ,.129 ,.129 ,,4948 ,.1894 / INTO0560
C** LARGEST RC VALUE IN EACH REGION, INTO0570

DATA RUP / INT00580
*,67890,2.i335,2.1637,2.74 ,.61280,2.133 ,2.5764,2.74 ,.739 , INT00590
*2,29 ,2.29 ,.840e3,1.5219,1.5219,_712 ,1.1959,.3751 ,.4477 , INT00600
*2.942 ,2.435 ,2.106 ,.9023 ,3.219 ,3.219 ,5.218 ,4.277 ,4.124 , INTO0610
*1.0396,8.597 ,8.597 ,2.81 ,2.71 ,2.49 ,.9575 ,2.696 ,3.29 / INT00620

C** LOWEST VALUE OF C OVER EACH REGION, INT00630
DATA CLW / INT00640

*.015 ,.025 ,.250 ,.270 ,.025 ,.030 ,.270 ,.6324 ,.030 , INT00650
*.050 ,6324 ,.050 ,.084107,.70 ,.0841 ,.180 ,.180 ,_500 , INTO0660
*.020 ,.020 ,.020 ,,020 ,.570 o.570 ,.020 ,.020 ,.020 INT00670
*.020 ,.330 ,330 , 020 020 ,.020 ,.020 ,.330 ,.330 / INT00680

C** LARGEST VALUE OF C OVER EACH REGION, INT00690
DATA CUP / INT00700
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*025 _.250 , .2?0 ,.900 ,030 ,.270 ,.6324 _.800 ,050 , INT00710
*6324 , .700 , .0841 07.,70 Boo0 ISO8 1 .800 1.500 :Soo0 I NT00720

:100. '100. '100. ,.570 ,100. ,16.88 .100. 100 .100. INT00730
*.330 1100. .16.17 100 100. ,too. 1.330 ',100. "too. Z NT00740

C** SET LIGHT LEVELS, FRACtIONAL tNTERPOLANT. INT00750
ICPI=0 INT00760
ICM2=0 INT00770
IF <NALl ,EQ.HAL2) COTO 10 INT00780
IF (LSC.GT.5) GOTO 10 I NT0 0790
ALI=10,**(3-NALI ) INTO 0800
AL2=t 0,**(3-NAL2) INTOOSi 0
FACTR=( AL-AL2 )/(ALl -AL2) INTO00820
DFAC-1 -FACTR INT00830
GOTO (100, 100,200,200,200),LSC INT00840

10 CALL CINV(LSC,RC,NALI,C,ICMI,ALFA,BETA,GAMA,AMRAL,AMRGM) INT0O850
20 NAL2=0 INT00860

RETURN INT00870
30 CAiLL CINV(LSC,RC.NAL2,C, ICM2,ALFA,BETA,GAMA,AMRAL,AMRGM) INTOOSSO
40 NA~LI-O INT00890

RETURN INT00900
C** DEVICES 1,2 INTOO9i 0
loci IF (NAL2.LE.7) GOTO 105 INT00920

IF iNALi.EQ.7.AND.FACTR.CT.0.75) GOTO to INT00930
NA~L i ' INT00940
GOTO 20 INT00950

105 NRG=IRGNS(NALI ) INT00960
IDX=INDEX<NALi ) INT00970
LIMI =NALI INT00980
LIM2=?NAL2 INT00990
GOTO 500 INTOI 000

C** DEVICES 3,4,5 INTOi 010
200 IF (NALI.GE.4) GOTO 205 INTOI1020

IF (NAL2.EQ.4,AND.FACTR.LT.0.3) GOTO 30 INT0I 030
NAL2=0 INTO1040
GOTO 40 INTOI 050

205 IS=6+< LSC-3 )*5.( NAL. 1-3) INT01060
NRG=IRGNS<1is; INTOt 070
IDX-INDEX( IS> INTOI 080
LIt =7.(LSC-3 )*6+(NALt-3) IN4T01 090
LIM2=LIMI+1 INTQI 100
BVAL=0. INTOi 110
IDV=LSC-2 INT0I 120

C** FIRST, CHECK LIMIT. INTOt 130
500 IF (RC.GE.RCL(LIMI).AND.RC.GE,RCL(LIM2)) GOTO 510 INT01140

CALL CASE3(FACTR,CNOT RCN,RCL(LriM),RCL(LIM2),CL(LIMi),CLLII2)) INTOft5O
IF (RC.GT.RCN) GT5HINT01 160
CY=CNOT INTOI 17
ICI1=-1 INTOiI180
ICM2=-i INT01 190
GCITO 800 INT01200

510 IF (RC.LE.RCU(LIMI).AND.RC.LE.RCU(LIM2)) GOTO 520 INT01210
CALL CASE3(FACTR,CNOT RCN,RCU(LIrl),RCULM2CU(LIM1),CU(LIM2)) INT01220
IF (RC.LT.RCN) GOTO 5 O INT01230
CV=CNOT INT01240
ICMI =1 INT01250
ICP12-I INT01260
GOTO 800 INT01270

C** RC IS IN BOUNDS OF OPERATIONAL LIMITS, BUT NOT NECESSARILLY INT01280
C BETWEEN CURVES. TEST SUB-REGIONS IN TURN. 1NT01290
520 D0 600 ITI,NRG INT01300

J=IDXeI-1 INTO131 0
IF (RC.LT,RLi :(J),OR.RC.GT.RUP(j)) GOTO 600 INT01320

C** RC IS IN SUB-REGION. NOW TEST C INT01 330
CV=0 I NT01340
CRI.0. INT01350
CR2v=0. INT01360
IgiuIEQI( J) INT01370
102-IEQ2(J) INT011380
IF (IGI.GT.O) GOTO 530 INT01 390
RCN-RCULZI) INT011400
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CHOT-CLLMi5 . N'TOl4l
IF (IQI.LT.0) RCN=RCL(LIMl) INT01420
IF (10.LT.O) CNOT=CL(LIMI) INTO1430
IF (LSC.LE.2) CALL CASE2(FACTR,RC,CV,IFLG,CP,RCN.CNOT,ALFA<1Q2), 1HT01440

*BETA( 102),GAMA( 102)) INT01450
IF (LSC.GT.2)CALL C:.ASE2<FACTRRC,CV,IFLG,CP,RC,CNOT, INT01460

*AMRAL( IQ2, JDY>,BVAL,AMRGM( 102, IOV)) INT01470
IF (IFLGNE.0) COTO 600 !NT01480
IF <CVGT,CUP(J),ORCVLT.CLU(J)) COTO 600 I14T61490
IF <CP.GTCUP(J).OR,CP,LT,CLW<J)) COTO 600 IN4T01500
IF (RCN.EG.RCU(LIM1)5 ICMi=i INTO15i0
IF (RCN.EQ.RCL(LIMi)) ICMI=-i INT01520
COTO 800 INT01I530

530 IF~ <102,G'T.05 GOTO 540 INT0iI540
RCN=PCU( LIM2 > I'~T 0 55u0
CNOT-CU(LIM2> INTOi 560
IF (102,LT.0) RCNF=PCL<LIMl25 INT015?6
IF (I'Q2.LT.0> CNOTl=CL(LIM2) INTOiSSO
IF (L$-C.LE.2) CALL CSE2<.DFACRC.CV,IFL,CP,RCN.CNOT,ALFA(IQ1i), INT01590

*BETA(IQI ).GAMA(.1Q1 )) INT01 600
IF (LSC.GT.2>CALL CASE2<DFAC,RC.CVFLG,CP,RCN,CNOT, INT01610

*AMRvAL 101, IDV),BVAL,AMRGM( 101 *IDV)) INT01 620
IF (IFLG.NE.0) COTO 600 INT01630
IF (CV,GTCUIP(J).OR.C:V.LTCLWJ(J)) COTO 600) INT01640
IF (CP.GT.CUP(J).0R.CP.LT.CLW(~J55 COTO 600 INT01650
IF (RCN.EQRCU<Ll12)) ICM2=1 INTOi 660
IF (RCN.EQ.RCL(LIM2)) iCM2=-i INT0I676
GOT'J 800 1NT01680

540 IF(LSC.LE,2)CALL CASEI(FACTR,RC,CR1,CR2,IFLG,ALF (I~i),ALFA(IQ2.'), INT6I690
*BETA(IQ1),BETIQ2),CA(I01Q),GAMA(102)) INTOI1700
IF(LSC.GT.2)CALL CASE1(FACTR,RC,CR..CR2,IFLG..AMRAL(IQI,IDV), INT017iO

*AMRAL<1Q2 IDV),BVAL,BVAL,AMRGM(IQ1,IDV),AMRC.M(102,IDV)> INT01720
IF (IFLG.6E.2) COTO 600 INTOI 730
CV=CR 1 INT01 740
IF (CVLE.CUJP(J).ANfD.CV.CE.CLW(J>) COTO 800 INTot750
IF (IFLG,EQ.1) COTO 600 INT01 760
CY=CR2 iNToi 770
IF (CV.LE.CUP(J).ANDCV.CE.CLJ(J)) COTO 800 INT01780

600 CONTINUE INTOi 79u
C** NO VALUES MET INTERPOLATION CRITERIA. INT6l 800
C** FINAL TEST IS IN THE LIMITING REGIONS INT018i u
640 CONTINUE INT01820

WRITE (10OUT..l0003 LSC,ALi,AL2 INT01 83u
1000 FORMAT(lX,40H*** IN ITAMi INTAL ROUTINE, DEVICE LSC = 12,. INT01840

*,'IX,48H*** COULD NOT INTERPOLATE BETW~EEN AMB8IENT ILLUM ,F11.6, INT01850
*5H AND ,FII,6/lX,39H*** UPPER AMBIENT ILLUM, VALLUE ASSUMED,) INT01860
COTO 10 INTO1870

800o C=CV INTOi 880
RETURN INT0I89u
END INT(01900
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SUBROUTINE CASEt(FACTR..RC,CRI.CR2,IFLG.ALPI,ALP2,BETiBET2, CsAoooio
*GAMI ,GAM2) CSA00020

C FINDS CONTRAST C INTERPOLATING ON RC YS C. RETURNS AT MOST TWO CSA 00040
CROOTS CR1 CR2. IFLG-1 IF ROOTS ARE IDENTICAL, IFLG=2 IF ROOTS CSA00050

C ARE CoMPLix. CSA00060
C CSA 00070

DFAC-1.-FACTR CSAO 0080
Al -RC-GAMI *FACTR-CAM2*DFAC CSA 00090
A2-RC*(ALP1+ALP2).(BSETi-ALP2*GAMl )*FACTR+(BET2-AL~l*GAM2 *DFAC CSAOI00Q
A3-ALPi*ALP2*RC4ALP2*BETi*FACTR+ALPi*BET2*DFAC CsAooi 10
IFLG=2 CSA0012O
IF (Ai.LT.-i.E-lO.ORAi.GT.l.E-i0) GOTO 10 CSA0013Q
IF (A2.EQ.O.) RETURN CSA001 40
IFLG=i CSA001 50
CRI=-A3,'A2 CSA0016O
CR2=CRi CSAOIOi
RETURN CSAOOI80

10 DISC.R=A2*A2-4.*Ai*A3 CSAoo190
IF <DISCR.LT.0.) RETURN CSA00200
IF <DISCR.EG.O.) IFLG-l CSA0021 0
IF (DISCR.GT.0.) IFLG-0 CSA00220
VA-SQRTDISCR)/(2.*AI) CSA00230
VB--A2/(2.*A1) CSA 00240
SC--I. CSA00250
IF (Al .LT.0.) SC-I. CSA00260
CRI=VB+SG*VA CSA 00270
CR2-VB-SG*VA CSA0 0280
RETURN CSAOO290
END CSA 00300
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SUBROUTINE CASE2(FACTR.RC,C,IFLG,CPNOTCNOTLPBETGAM5 Csso6odi
C CS500020
C FIND~S INTERPOLATED CONTRAST C FOR CASE OF SINGLE FIXED RC AT CSB0000
C SOME LIMIT, CS800040
C CS800050

IFLG=1 CS800060
IF <FACTR.NE.I.) GOTO 10 CS800076
IF (RC.NERNQT) RETURN CS800080
GOTO 90 CS86OO90

10 IF (RC.EQ.,RNOT) GOTO 25 C58661 06
DI FF=RC-RNOT*FACTR CS801ii
IF (DIFFNE,.O.> GOTO 20 CS600120
IF (GAM.EL0.0.) RETURN C590613o
CP-SETGAM CS800140
GOTO 50 CS6ooi5o

20 VA-Er*<i-FATR)fLP*r)IFF C8800i6o
*'8=GAM*( i. -FACTR5-DIFF CS8001 76
IF (VB.EQ.0.) GOTO 90 CS80O18o
CP=VA/.Ve CSBOOJ90
GOTO 50 C8800200

25 IF (CAM,EG.RC5 RETURN CS80u6t 0
CP=( ALP*RC+BET )?(rAM-RC) CSB 00220
GOTO 60 CS 0 02306

50 RP=( GAM*CP-8ET >,'( LP+CP) CS8 00246
C=CNOTi(GP-CNOT)*( RC-RNOT >/( RP-RNOT) CS800250
GOTO 100 CS80026 0

60 CGOT*FCT 100.-ACR CS800270
60 CGOT*FCR, ( 1-FCTR CSBO0270

930 C=CHOT CSB 00290
CP=CNoT CSBO0300

166 IFLG=0 cs6oo3io
RE TURN Css 0 Z2 0
ENDI CS806330
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SUBROUTINE CASE3(FACTR,C,RCN,RNOTI ,RNOT2,CNOTI,~CNOT25 cScoooI 0
C CSCO0020
C FINDS INTERPOLATED C FOR CASE OF BOTH RC VALUES FIXED AT CSCO0030
C LIMITS. CSC 00040
c cscoio5os

RCN-RNOTI*FACTR+RNOT2* i .-FACTR) CSCOO060
IF (RHcJTI.EO.RN072) GOTO to cscooo(U
C-CNOT i .CHOT2-CNOT i)*( RCN-RNOT i)/( RNOT2-RNOT) Cco 0080
RETURN CSCO0090

10 C=CNOTI*FACTR+CNOT2*<f.-FACTR) CSCOOI 00
RETURN ~cacoi 1
END CSC0012O
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SUBROUTINE CYCLE(PS,PB,AJOB,RC) CYCOoo0O
C CYCO0020
C THIS ROUTINE COMPUTES THE NORMALIZED NUMBER OF RESOLVABLE CYCLES CYCOOO30
C FOR GIVEN CUMULATIVE NORMAL DISTRIBUTION OF PROBABILITY OF CYCO0040
C DETECTION. CYCO0050
C CYCO0060
C INPUTS: PS = CUMULATIVE PROBABILITY OF DETECTION. CYCO0070
C PB = STANDARD DEVIATION FOR PS (.632 ) CYCOOOSO
C AJOB = MEAN RESOLVABLE CYCLES FOR 50 PERCENT PROBABILITY CYCO0090
C OF DETECTION. CYCOC 00
C OUTPUTS: RC = RESOLVABLE CYCLES REQUIRED FOR PS CYCO01iO
C SUBROUTINE: CYCLE CALLED BY ITAM. CALLS NONE. CYCO0120
C CYCOOi 30

COMMON /IOUNITIOIN,IOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUCYCO0140
DATA AO,AI,A2 /2.515517,0.802853,0.010328/ CYCOO50
DATA B1,B2,B3 /1.432788,0.189269,0.001308/ CYCO160
ICASE=O CYCO0170
IF((O.O,LE.PS),AND,(PSLE.0,0000003)) GO TO 10 CYCOO1BO
iF<(.c999997.LE.PS).AND.(PS.LE.I.)) GO TO 20 CYCOOi9O
IFU(,000003,LT,PS),AND,(PS.LE.O.5)) GO TO 30 CYCO0200
IF((.5.LT.PS).ANDcPS.LT.0,9999997)) GO TO 40 CYCOo21o

C ***** ERROR ROUTINE CYC00220
WRITE(IOOLIT,900) PS CYC00230
RETURN CYCO0240

C ***** SPECIAL CASE I CYCO0250
0 X=-5. CYCO0260

IF (PS.EQ.,) X=-45, CYCOO27O
GO TO 60 CYCOO28O

C ***** SPECIAL CASE II CYC00290
20 X=5. CYCO0300

IF (PS.EQ.1.) X=45. CYCO03iO
GO TO 60 CYC00320

C ***** CASE I CYC00330
30 XX=SQRT(ALOG( t/PS*PS))) CYCO0340

iCASE=i CYC00350
GO TO 50 CYCO0360

C ***** CASE i1 CYCOu37u
40 XX=SQPT(ALOG(I,/(I,-PS)**2)) CYCO0380
50 X=XX-<AO+AI*XX+A2*(XX*XX)>/( I . +BI*XX+B2*( XX*XX )+23*( XX*X<*XO) CYCO0390

IF(ICASE.EQ.I) X=X*(-I.) CYCO0400
60 RC=AJOR+AJOB*PB*X CYCO04 10

RETURN CYC00420
900 FORMAT(2X,39HERROR - INCORRECT PS VALUE PASSED PS = ,FiO.4) CYC00430

END CYCO0440
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SUBROUTINE TREQ(ACON,SOG,C,LSC,TRQ) TRQO00tO
C TRQO0020
C THIS ROUTINE COMPUTES THE TRANSMISSION REQUIRED TO MATCH GIVEN TRQO0030
C TARGET AND DETECTOR CONTRASTS, WITH MODIFICATION BY SKY/ TRQO0040
C GROUND RATIO FOR NON-THERMAL DEVICES. TRQO0050
C TRQO0060
C INPUTS: ACON = INTRINSIC CONTRAST OF TARGET, OR TEMP. DIFF. TRQ00?O
C (DEG K) FOR THERMAL. TRQOOOBO
C SOG = SKY/GROUND RATIO. TROO0090
C C = CONTRAST OR TEMP. DIFF. SEEN AT DEVICE TRQOO$OI
C LSC = DEVICE NUMBER. TRQOO100O
C OUTPUTS: TRO - REQUIRED TRANSMISSION TO REDUCE ACON TO C. TRQ0012O
C SUBROUTINE: TREO CALLED BY ITAM. CALLS NONE. TRGO0130
C TRQOO0140

COMMON /IOUNIT/IOIN, IOOUT, IPHFIJN,LOUNIT,NDIRTUNCLIMT,KSTOR,NPLOTUTRQO0150
IF((LSC.LT.1).OR.(LSC.GT.14)) GO TO 30 TRQO0160
iF(LSC.GT.5) GO TO 20 TRQO7O

C ***** NON-THERMAL TRQOOtSO
to IF (SOG.EQ.O. .OR, C.EQ.O.) GOTO 45 TRQOOgOi

TRQ=i./i.+<(ACON-C)/(C*SOG))) TRQO0200
GOTO 50 TRQO0210

20 IF(<LSC.EQ.10).OR,(LSC.EQ.12)) GO TO 10 TRQO0220
IF(LSC.EQ.13) GO TO 30 TRQ00230

C ***** THERMAL TRQOO0240
IF (ACON.EQ.0.) GOTO 25 TRQOO0250
TRQ=C/ACON TRQO0260
GOTO 50 TRQOO027O

25 TRQ=I. TRQO0280
GOTO 50 TR0O0290

C ***** ERROR ROUTINE TRQO0300
30 WRITE<IOOUT,100) LSC TRQOO03I0

TRQ=I. TRQOO0320
100 FORMAT(SX,19HIMPUT ERROR LSC = ,12) TRQO00330

RETURN TROD0340
45 TRQ=0. TRQ00350
50 IF (TRQLT.O.) TRQO-0. TRQ00360

IF (TRQ.GT.I.) TRQ=1. TRQOO0370
RETURN TRO00380
END TRO00390
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SUBROUTINE FCLOUD(LABDA,TRANS,IERR' FCL000iO
REAL LAMBDA,KAPPALBO,LP FCLO0020
REAL L,M,NLOMO,NO. LOS,MOS.,NOS,LOM,LON,NOM,MXLY,NXLZMZt4Y FCLO0030
DIMENSION IALPH(1O) FCLOO040
COMMON /IOUNITIOIH, IOOUT, IPHFLN,LOU NIT,NDIPTUNCLIMT,KSTOR,NPLOTUFCL0050
COMMON /FGEOM/XC,YC,ZC,AE,BE,CE,XR..YR,ZR,XS,YS,ZS FCLOO060
COMMON /OPT/ INDEXP,ETAKAPPA.WO..THETAO,PHIO,LD,TAUBAR, FCLOC070
+RHO,LBO,TMPATMPC FCL00080
COMMON /GEOMET/PTS<15),IGFOSul FCLOO090
DATA IZERO0/ FCLO0100
DATA IALPH/2HCP ..2HPP ,2HSP ,2HAX ,2HCL ,2HAT ,2HBK , FCLO0iiO
+2HSA ,2HLU ,2HGO / FCL0O0120
ACOS(ARG)=ATAN2(SQRT I.-ARG**2),ARG)

C FCLOOi40
C SUBROUTINE FCLOUD COMPUTES THE FOLLOWING QUANTITIES FOP A FINITE FCL0O0150
C ELLIPSOIDAL CLOUD: FCLOOibO
C FCLO070
C S = LENGTH OF OPTICAL PATH IN CLOUD FCLOOi SO
C TRANS = BEAM TRANSMITTANCE THROUGH CLOUD FCL00190
C LF = PATH RADIANCE FCLOO20
C TC = CONTRAST TRANSMITTANCE, FCLOO210
C FCLO6220
C INPUT OF COMPUTATIONAL PARAMETERS TAKES PLACE THROUGH AN ORDER FCLOO230
C INDEPENDENT READ OF A GROUP OF RECORDS IDENTIFIED BY THE FOLLOWING FCLOO240
C MNEMONICS (EACH RECORD IS FORMAT (A4,iX,5(EiO4,IXh ) : FCLOO25O
C FCL00260
C MNEUMOHIC VARIABLES READ DESCRIPTION FCLO0270
C FCLOO20
C FCL 00290
C CPOS XC,YC,ZC CLOUD CEHTER POSITION FCLO0300
C RPOS XR,YR,ZR RECEIVER POSITION FCLOOS1O
C SPOS XSYSZS SOURCE POSITION FCLO0320
C AXES AE,BE,CE SEMI-AXES OF CLOUD ELLIPSOID FCLO0330
C FCL00340
C CLDS INDEXP,ETAKAPPA,W0,TMPC CLOUD AEROSOL PARAMETERS FCLO035O
C ATMO TAUBAR,TMPA ATMOSPHERIC PARAMETERS FCLO0360
C BKGR RHO,LBO BACKGROUND PARAMETERS FCLOO370
C SANG THETAO,PHIO SOLAR ANGLES FCLO0380
C LUND LD LUNAR DAY FCLO0390
C FCL00400
C GO TERMINATES READ FCLO041O
c FCLOu420
C ** NOTE : THE GO SENTINEL CARD MUST BE THE LAST CARD READ FCL00430
C FCLO0440
C THIS INPUT DATA IS STORED FOR LATER USE IN COMMON FCLO0450
C BLOCKS /FGEOM/ AND /OPT/. FCLO0460
C FCL00470
C iFGEOM/ INPUT PARAMETERS: FCL00460
C FCLO0490
C (XCYC,ZC) = CENTER OF ELLIPSOID FCLO(500
C (AE,BE,CE) = SEMI-AXES OF ELLIPSOID FCLOO510
C (XR,YR,ZR) = COORDINATES OF RECEIVER LOCATION FCL00520
C CXS,YS,ZS) = COORDINATES OF SOURCE LOCATION. FCLO0530
C FCLOO540
C /OPT/ INPUT PARAMETERS: FCL(00550
C FCLOO560
C INDEXP = PHASE FUNCTION IDENTIFIER FCLO0570
C =0, USER SUPPLIED FCLOO58O
C =I, MARITIME ARCTIC, VIS=O,l TO 2.0 KM FCLO0590
C =2, MARITIME POLAR, VIS=0.2 KM FCLO0600
C -3, MARITIME POLAR, VIS=02, KM FCLO0610
C =4, CONTINENTAL POLAR, VIS= 0.2 TO 2.5 KM FCLOO620
C =5, WHITE PHOSPHORUS FCLO0630
C =6, HEXACHLOROETHANE FCLO0640
C =7, FOG OIL FCLOO650
C =8, DUST (MODERATE AEROSOL LOADING) FCLO0660
C =9, DUST (HEAVY AEROSOL LOADING) FCLO067O
C =10, MARITIME MODEL B, VIS5KM, RH-95X FCLO0680
C =11, MARITIME MODEL B, VIS=IOKM,RH=90% FCLO0690
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C =12, MARITIME MODEL B, VIS=5OKM,RH=50- FCLOO700
C ETA - FORWARD SCATTERING PARAMETER FCLO0710
C ETA MAY ALSO BE CALCULATED BY DEFAULT (I.E. INPUT ETA =0.0).
C IN THIS CASE INDEXP SHOULD BE THE NEGATIVE OF THE PHASE
C FUNCTION FOR WHICH ETA IS DESIRED,
C KAPPA = VOLUME EXTINCTION COEFFICIENT (KM-I) FCLO0720
C WO = SINGLE SCATTERING ALBEDO FCL00730
C (THETAO,PHIO) = SOLAR ANGLES <DEGREES) FCLO0740
C LD = LUNAR DAY (INTEGER BETWEEN 0 AND 28) FCL00750
f TAUBAR = ATMOSPHERIC OPTICAL THICKNESS ABOVE CLOUD FCLO0760
C RHO = BACKGROUND SURFACE ALBEDO FCLO077O
C LBO = BACKGROUND RADIANCE FCLO07SO
C TMPA = TEMPERATURE OF ATMOSPHERE (DEC.C) FCLO079O
C TMPC = TEMPERATURE OF CLOUD (DEG.C). FCLOO80
C FCLOOBi
C ALL LENGTH UNITS ARE KM. PROGRAM FLOW IS CONTROLLED BY THE FCLOO@20
C VARIABLES TMPA, INDEXP, AND, IMPLICITLY, BY ISW . FCLO0a3O
C IF TMPA >= -99.0, THIS SPECIFIES FCLOO840
C A THERMAL COMPUTATION, WHICH IS PERFORMED IN SUBROUTINE THRMCL: FCLOOB50
C IF TMPA < -99.0 THEN A SCATTERING COMPUTATION IS PERFORMIED. FCLO*860
C IF INDEXP < 0, THIS IS A MULTIPLE SCATTERING COMPUTATION, WHICH FCLOO870
C IS DONE IN SUBROUTINE MSCLD; IF ETA HAS BEEN INPUT AS ZERO, THEN FCLOOBBO
C INDEXP SHOULD BE THE NEGATIVE OF THE PHASE FUNCTION INDENTIFIER,
C SO THAT ETA WILL BE FOUND FROM THE PROPER PHASE FUNCTION.
C IF INDEXP > 0 A SINGLE SCATTERING
C COMPUTATION IS CARRIED OUT IN SUBROUTINE SSCLD. IN THIS CASE FCLOO89O
C INDEXP ALSO SPECIFIES THE PHASE FUNCTION TO BE USED, WITH FCLOO900
C INDEXP - I SELECTING THE I-TH PHASE FUNCTION, THE VALUE OF FCLO0910
C ISW OCCURRING IN THE SUBROUTINE PARAMETER LIST INDICATES WHETHER FCLOO920
C CERTAIN PARAMETERS ARE THE SAME AS IN THE PREVIOUS CALL TO FCLOUD, FCLOO930
C AS FOLLOWS. FCLO0940
c FCLO0950
C ISW IS SET TO 0 WHEN THE FOLLOWING CONDITIONS ARE ENCOUNTERED : FCLOO960
C A) ALL 9 DATA CARDS ARE READ FCLO0970
C B) ANY ONE OF CARDS 1-4 AND ANY ONE OF CARDS 5-9 FCLOO98O
C (AS LISTED IN THE ORDER ABOVE) ARE READ FCLOO990
C ISW IS SET TO 2 IF NONE OF CARDS t-4 IS READ. FCL0iO0O
C ISW IS SET TO I IF NONE OF CARDS 5-9 IS READ, FCLO 010
C ISW DEFAULTS TO 2 IF NOTHING IS READ (OTHER THAN THE GO CARD). FCLO1020
C FCLOi030
C ISW = 2 => PARAMETERS IN COMMON /FGEOM/ ARE THE SAME AS IN FCLO1040
C PREVIOUS CALL: SKIP PRELIMINARY GEOMETRICAL FCLOIO50
C CALCULA7IONS FCLO1060
c ISW - I => PARAMETERS IN COMMON /OPT/ ARE THE SAME AS IN FCLOiO7O
c PREVIOUS CALL: SKIP COMPUTATIONS INVOLVING FCLOIOBO
C ONLY THESE PARAMETERS FCLO1090
C ISW = 0 => NEW PARAMETERS IN BOTH /FGEOM/ AND /OPT/: FCLO1i00
C NO CALCULATIONS ARE SKIPPED IN THIS CASE, FCLOI110
C FCLOI120
C SUBROUTINES CALLED FROM FCLOUD: FCLOI130
C FCL0I140
C THRMCL FOR THERMAL CALCULATION OF PATH RADIANCE FCLO1150
C MSCLD FOR MULTIPLE SCATTERING CALCULATION OF FCLO1160
C PATH RADIANCE FCLO1170
C SSCLD FOR SINGLE SCATTERING CALCULATION OF PATH FCLOIl8O
C RADIANCE FCLO1190
C ILLUM COMPUTES THE EXTRATERRESTRIAL SOLAR OR FCLO1200
C LUNAR IRRADIANCE. NOT NEEDED FOR THERMAL FCLO1210
C CALCULATIONS FCLOI220
C PFN RETURNS A PHASE FUNCTION VALUE FOR USE BY FCLO1230
C SSCLD. FCL01240
C FCL0125O
C GROUND RADIANCE CAN BE SPECIFIED IN ONE OF TWO WAYS: FCLO1260
C t.) BY GIVING LBO A NONZERO VALUE, OR FCLO1270
C 2.) AS REFLECTED SOLAR IRRADIANCE, USING THE VALUE OF FCL01280
C RHO INPUT TO THE PROGRAM. FCLO1290
C FCLO1300
C THE VALUE OF LD SPECIFIES WHETHER IT IS DAY OR NIGHT, I. E. FCLO1310
C WHETHER SOLAR OR LUNAR EXTRATERRESTRIAL IRRADIANCE IS TO BE FCLO1320
C USED. IF LD = 0 THEN SOLAR IRRADIANCE IS CALCULATED, AND IF FCL0133O
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C LO < 28 THE IRRAIANCE VALUE IS FOR LUNAR DAY LD. FCL61340

C= F CL01350

C INITIALIZATION OF INPUT DATA. FCL0iSSO
C FCL 01391

IF (IZERO.NE.0) WRITE (IOOUT..99)
99 FOPMA1TC l )

IF<lZERO.NE.0>) GO TO 477 FCL0i40
X<rzU a FCLOI4I 0

ue;o FCL~i 420
ZL='. o0 FCLO1 430
XR~ u C04

2P00 FCLi 460
; s =I. CFCL01470
14 S= 0 riFCLO1 490

RE=Uu0 FCLOI 490
SE=013 FOLOfiSI

uEC. FCL0i520
INDE. 'P=0 FCLOI1530

U FCL0l 55
w u~ , 0FCL0560

TfliP'00 FCLOI 570
IMUbAR=0U u CL0l520
THPR=0,0 FCLI 0 590Q
RN<c'= 0 F6L01600
L80=0. 0 FCLOI 610
THETAO'=0,0 FCLjI 620

PHIO0.0FCLD01630
PHI 0=0. FCL0i640
I SW= 0 FCLG 1650
IZEFO=t F CLOi660

47? CONTINUE FCL 01670
IFLG=2 FCLOI 680
IFLO~l FCLOI1690
DO 360 <=1,10 FCLOi 700
READ(IOIN,334)IA,1A2,R1,R2,R3,R4,R5 FCLO

334 FORM'AT2A2,lX,S(E1O.4..IX>> FCLO172
DO 333 1=1,11 FCLO1 730
IFCIA.NE.IALPN(I)) GO TO 333 FL14
I ND= I FCLO,1 75 0
IF(IND.EQ.10) GO TO 361 FCL0l760

Z333 CONTINUE FC01 770
IF(K.,EQ,l0.AND.IND.NE.l0) GO TO 358 FCLOi78O
IF( IND.LT.5)IFLGcO FCLOI1790
JFK IND.GE.5.AHD. IND.LE.9)IFLO=0 FCL018OO
IF(!NDEQ.11) GO TO 355 FCLCIB1 0
JFK iND.LT.5) GO TO (341,342,343,344),IND FCLOI820
I4DM4=!ND-4 FCLO1 840
GOu Tu (345,346,347,348,349),IOPI4 FC* 830

341 XC=RI FCL01850
YC =F.2 FCL0I8G
ZC=RJ FCLOI1870
GO TO 360 FCL01880

342 XPR'R1 FCLOI 890
YR=R2 FCLOI 900
ZR=R3 FCL0I 10
GO TO 360 FCLOi92O

343 XS-PI FCL01930
YS=R2 FCLO1 940
ZStR3 FCL 01950
GO TO 360 FCLOI 960

344 AE=RI FCLO1 970
BE=R2 FCL019S0
CE=R3 FCLO1990
GO TO 360 FCL02000

345 INDEXP=IFIX(RI ) FCLO2OI10
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IF (R2.GT..001) ETA=R2 FCL02O20
KAPPA=R3 FCL02030
WO=R4 FCL02040
TMPC=RS FCL02050
GO TO 360 FCL02060

346 TnUSAR=R? FCL02070
TMPA=R2 FCL02090
GO TO 360 FCL02090

34? RHO=RW FCLO2I 00
LBO=R2 FCL021 10
GO TO 360 FCL02120

348 THETAO=Ri FCL02130
PHI O=R2 FCL02I40
GO TO 360 FCL02150

349 LO=IFIX(RI) FCL02I66
GO TO 360 FCL02170

355 WRITEUIOOUT,357) FCLO2180
357 FORMAT(CHO,20X,46H***FCLOUD ERROR*** INPUT RECORD DETECTED WHICH, FCL02190

+ 44HDOES NOT CORRESPOND TO CORRECT INPUT FORMAT,/) FCL02200
GO TO 360 FCL02210

358 WRITE( IOOUT,359) FCL02220
359 FORMAT<HO,35X,45H***FCLOUD ERROR*** TOO MANY INPUT CARDS OR GO, FCL02230

+ 16H SENTINEL ABSENT,/) FCL02240
IERR= FCL02250
GO TO 200 FCL02260

360 CONTINUE FCL02270
361 CONTINUE FCL02280

ISWuIFLG+IFLO FCL02290
iF(ISW.EQ.3) ISW=2 FCL02300
IF<IGEOSW.NE.1) GO TO 222 FCL02310
XC=PTS(13) FCL02320
YC=PTS< 14) FCL02330
ZC=PTS(15) FCL02340
XR=PTS( 4) FCL 02350
YR=PTSC 5) FCL02360
ZR=PTS(6) FCL02370
XS=PTS( I ) FCL02390
YS=PTSC 2) FCL02390
ZS=PTS< 3) FCL02400

222 CONTINUE FCL02410
C FCL02420
C ECHO INPUT FCL02430
C FCL02440

WRITE(IOOUTi000) XC,YC,ZC,AE,BE,CE, XR,YR,ZR,XS,YS,ZS FCL02450
IF (ETA.LT.1.E-20) CALL PFNN(LAMBDAO.,INDEXP,PFN,ETA)
WRITE(IOOUT,1100) INDEXP,ETALAMBDA,KAPPAWO..TAUBAR,THETAO,PHIO, FCL02460
IRHO,LBO TMPA,TMPC,LD FCL02470
IF(ISW.EO,2) GO TO 15 FCL02480

C FCL02490
C ISW .HE. 2 INDICATES PRELIMINARY GEOMETRICAL CALCULATIONS TO FCL02500
C BE PERFORMED: COMPUTE INTERSECTIONS (XM,YM,ZM) AND (XN,YN,ZN) OF FCLO251O
C LINE OF SIGHT WITH CLOUD, SBAR= LENGTH OF PATH FROM SOURCE TO FCL02520
C RECEIVER, S = LENGTH OF PATH IN CLOUD, AND TRANS= TRANSMITTANCE FCL02530
C THROUGH CLOUD FCL02540
C FCL02550

L=XS-XR FCL02560
M=YS-YR FCL02570
N=ZS-ZR FCL02580
SBAR=SQRT( L*L+M*M+N*N) FCL 02590
L-L/SBAR FCL02600
M=M/SBAR FCL0261 0
NN/SBAR FCL02620
DX=XS-XC FCL02630
DY-YS-YC FCL02640
DZ-ZS-ZC FCL02650
ASO-AE*AE FCL02660
BSQ=BE*BE FCL02670
CSQ=CE*CE FCL 02680
ABSQ-ASQ*BSQ FCL 02690
ACSQ-ASQ*CSQ FCL02700
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ABCSQASQ*BQ*CSQF CL 02?2(
A=2CSO*L*L+ACSQs.M*m+p8SO*N*N FCL02720
8=2.0O*(L*DX*BCSQ+N+D)y*ACQ+ND*BQ FCL 02740

C=ECSQ*X*D+@CQ*D*DY+BSODZ*Z-ACSQFCLO2740
DISCRM=B*B-4, 0*A*C FCL 0276(1
IF(DISCP.M.GE0Q.0) GO TO 10 FCLO277Gi
WR.I TE( I 0OUT, 12 00) F-L~7C

TRANS=1 .0 FCLO2790
LP=0. 0 FCL028I00
GO To go FCLO262O

10 SRTDSC=SuRT.DIGCRM> FCLQ 02(
TWOA=2.0* FCO 12840
VPLLJS=c 8+oRTDSC )/TWOAFC025
VMINUS=( b sRTDS-C)/TWJOA FCLO(28 '5"
XM=. VMLUS*L F CL0(2870' r,

YM=YS+Vr LLIs*M FCLU287SO
2 i= 29 Yr US* NFCL028i90

XN4=XS+VMI NLISL FCL 029 Ov
YN=YS+VM INUSL m FCL02910Q
'N =23+/MI NULb*N F CLO02920

S=QT MX * t--XN )+< YM-YN )(YM-YN )(ZN-ZN )* ZN-ZN)) FCL 02930z~
I F(S. LT.l. ,E-4> .-, =0. 0 FL2

I5 TPrA4S:=EXP -fAPq*S FCL02940
IF<TMPALT,-99O) GO O FCL 02950

u FCL 029? 0
TMPA .= -99.0 SPECIFIES THERMAL CALCULATION FCL 02980

PBAR=( AE+BE+CE )/3. 0 FCL 03000
CALL TRRMCL(RBAR,iJ0.TMPA;,TNPC,LAMBDA,KAPPA,TRANS~z,LP). FCL03I06

C GO TO 90 FCL03020
CL SlHiSECFE E A FCLO3O3O

L [W NE 1 PEIFES EWPAAMETERS IN COMMON /OPT,-; FCL03040
L ASSOCIATED PRELIMINARY COMPUTATIONS YIELD EXTRATERRESTRIAL FCLC30O0
C IRDIOHCE ED, COORDINATES (LO,MO,NO), OF UNIT VECTOR FCLOSOEO
C POINTING TO SUN, AND TATM = TRANSMITTANCE OF ATMOSPHERE FCLO307O
Cl ABOVE CLOUD FCL0308O

CAL FCL030flu
CALILLUM(LAMBDA,LD),EO) FCLO31 10

THTO=THETAO/57,2958 FCL 03120
PHO=PHI 0/57.2958FCO13
L0 I N< THTO0 )*COS( PHO) FCLO3I4O
M0=SIHl( TNTO,*SIN(PH)> FCLO314O
N0=COS( rNTO), FC L031=5O

TAMEX(-TAUPAR/NO) FCL 031 70
301 WR ITE( ICOOUT, 16 0 0 L, M, N, LO,M0, NO FCLO3I9O

IF(INDEXP.GT.-1) GO TO 40 FCLO31 90
C FCLO3200
C INDEXP < 0 SPECIFIES MULTIPLE SCATTERING COMPUTATION; FCLO3 1 0
C COMPUITE: TAU AND TAU0 = CLOUD OPTICAL DEPTH AND THICKNESS, FCL032-20
C AND CALL MSCLD FOR VALUE OF LP - PATH RADIANCE FCLOf33

FC L03240
XC=( XM+XN )12.0 FCLO325O
YG;=(YM+YN )/2.0 FCL 03260
ZG@ ZM+ZN )/2.0 FCL 03270
H=C--E*SQR<T( 1 0-CXG-XC )*( XG-XC )/( AE*AE )-( YG-YC >*( YG-YC )/C BE*BE>) FCLO3280
TAUO=2. 0*H*KAPPA FCL03290
H=ZC-ZG+H FCL 03300
TAU=KAPPA*H FCO 331 0
CALL MSCLDCTAU,TAUO,TRANS,TATM,EO,WO,ETARHO,LP) FCL03320
GO TO 90 FCL03330

C FCL03340
C INDEXP > -i SPECIFIES SINGLE SCATTERING COMPUTATIOH; FCL 03350
C COMPUTE SCATTERING ANGLE CHJ,PHASE FUNCTION VALUE P aFCL03360
C PFN(LAMBDA,CHI), GEOMETRICAL PARAMETERS ALPHA, BETA, GAMMA, FCLO3370
C DELTA, AND EPS, RGRND - GROUND RADIANCE, AND CALL SSCLD FCL03380
C TO COMPUTE PATH RADIANCE FCLO3390
C FCL 03400
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40 THETA= ACOSC.N) FCL034t 0
PHI-0, 0 FCLO:3420
IF<M.NE.6C. O,OR,L.NE. ',0) PHI=AT%4H2(M,L) FCL03~43C
COSCHI=N*NO0+SIN(THETA)*SIN<THTO)*COS(PHI-PHO) FCLO3440
CHI= ACOS( COSCiI )*57. 2958 FCL03450
CALL PFH(LAMBDA.CHI, INDEXP..PFN,ETA) FCL03460
P=PFN FCL 03470
RGRND=E 0*TATM*N 0 FCL0(3480t
IF(L8O.LT.1.E-10) LBO=RHO*RGRND FCL03490
DX = XH-XC FCL03500
DY = ?M -YC FCL 0351 0
DZ=ZM-ZC: FCL 03520
LOS=LO*LO FCL03530
MOS=MO*MO FCL03540
NOS=NO*NO FCL03550
L OM= L *M -M(* L FCLO3560
LON'=LO*N-NO*L FCL03570
NO M=NO *M -M * N FC L03580
MXLY=MO*DX-LO*DY FCL03590
HXLZ=NO*DX-L 0*DZ FCL03600
MZIHf=M60Z-N *DY FCL0361 0
DEN:t'=BCSQ*L OS+ACSQ*M'OS+ABSQ*NOS FCL03620
ALFHA=(CQ*L*L+ACSQ*M*M+AiSO*N*N0)/DENOM FCLO3630
BET=-(BCSQ*L 0*LX+ACSQ*M 0*DY+gABSQ*NO*DZ )/DENOM FCO 3640

GANf.,-HBSQ CS*L N* OMBSGL N*LON+SQ*~u*NO )/ DNONDEHN)FCL 03650
DELTA=CSQ*MXLY*LOM+BSQ*NXLZ*LON+ASQ*MZNY*NOM FCL03660
DELTAi=-2. 0*ABCSQ*DELTA/( DENOM*DENONM) FCL03670
EPS-BCSO*L OS.ACSQ*MOS+ABSQ*NOS-CSQ*MXLY*MXLY-BSQ*NXLZ*NXLZ FCL 03680

I -AsG*mNy*NZNY FCL 03690
EPS=ABCSQ*EPS.'( DENOM*DENOM) FCLO3700
IF(EPS.GE.O.0) GO TO 50 FCL0371 0
WRITE(IOOUT..1300> EPS FCL03720
EPS=0, o FCL03730

50 IF(CAMMALT.0,0) GO TO 60 FCL03740
WF<ITE<IOOUT,1400) GAMMA FCL03750
GO TO 200 FCL03760

60 CALL SSCLD(ALPHA,BETA, GAMMA,DELTA,EPS,S,KAPPA,W0,RGRNDP,LP5 FCL03770
C FCL03780
C WRITE RESULTS FCL03790
C FCL03800

90 F=LP,,'<L90*TRANS) FCL6381 0
TC=1I. 0/<."(I0+F) FCLO3920
WRITEUIOOUT,1500) S,TRAMS,LP,TC FCLO3630

200 RETURN FCLO3840
1000 FORMAT(IHO..439 45H-- RADIATIVE TRANSFER THROUGH FINITE CLOUD -/FCLO385O

1 IHO/45-X.14H(X6,YC.ZC) a ,2(F8,4,lH,),F8.4,12H) KILOMETERS/ FCL03860
2 45X,14H(AE,BE,CE) =(.2(F8.4,1H,),F8.4,IH)/ FCLO3870
3 45XA14H(XRYR,ZR) < ,2<F8.4,1H,),FS,4,1H)/ FCLO3880
4 45X,14H(XS..YS 'ZS) < 2(F8.4,iH,),F8.4,1H)) FCL03890

1100 FORMAT(IH0,45X..8HINDEX0 =,I99.1OX,SHETA =,FII.3/ FCLO3900
1 4SX,8HLAP1BDA =,F9.3,SH (MU) ,2X,9HKAPPA a I1PEIO,4,7H (KM-i)/ FCL03910
2 45X,8HOMEGA 0=,OPF9.3,1OXS8HTAUBAR =,lX,lPElO.4/ FCLO3920
3 45X,8HTHETAO =..PF9.1,IOX,8HPHIO -,FI1.i,IOH (DEGREES)/ FCLO3930
4 45X,8HRHO =.OPF9 ,3,10X 8MLBO Fli 3, 13H (W/M2-SR-MU)/ FCL03940
5 45X.8HTMPA =,F9.1;SH (DRG.C),2X,S;tMPC =,FI1.1/ FCL03950
6 45X,8HLD =,19) FCL03960

1200 FORMAT(IHO,44X,43H**LINE-OF-SIGHT MISSES CLOUD, S SET TO 0.0) FCL03970
1300 FORMAT(1HO..44X,4HEPS-,EIO.4,24N LT 0.0. EPS SET TO 0.0) FCL03980
1400 FORMAT(IH0,44X,6HGAMIA-,EIO.4,29H GE 0.0. SKIP TO NEXT CASE.) FCLO3990
1500 FORMAT(IHO!IHO,37X..1IMPATH LENGTH,3X,15HTRANSMITTANCE ,FCLO4000

I1 3HPATH RADIANCE I4X.SHCONTRAST/ FCLO4Oi 0
2 38X, 1 H( IN CLOUD) ,19X,12H(t4/M2-SR-MU>, I5H TRANSMITTANCE/ FCLO4020
3 36X,4<15H --------------- )/ FCL 04030
4 iHO.40X.F6.37X,lPE9 3 5X 1PE9 3 5X IPE9.3) FCL04040

1600 FORMAT(IHO,45X,28HUNli fiOUkCE VECI'OR'L, M, N -,3(IX,F7.4)/ FCLO4050
I IHO.45X,23HSOLAR VECTOR L0,M0,NO -,3(MX,7.4)) FCL04060
END FCL04070
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SUBROUTINE THRMCL(RBAR,WO,TMPA,TMPC,LAMBDA,KAPPA,TRANS,LP) THRO0010
REAL LAMBDA,LP,LI,KAPPA THROO020
COMMON /IOUNIT/IOIN,IOOUT,IPHFUNLOUNITNDIRTU,NCLIMT,KSTOR,NPLOTUTHROO030
BB(X,T)cl.19106EB/CX**5*(EXP(1.4388E4/(X*T))-1.O)) TNROO040

C THROO06O
C SUBROUTINE PERFORMS THERMAL RADIATION CALCULATIONS FOR FINITE THROO0O
C CLOUD, RETURNING THE VALUE OF LP = PATH RADIANCE, THRO000S
C INPUTS ARE: THRO0090
C THROOi00
C RBAR = AVERAGE HALF-LENGTH OF PATH THROUGH CLOUD THROO0ii
C WO = SINGLE SCATTERING ALBEDO THROOI2Q
C TMPA = TEMPERATURE OF THE ATMOSPHERE THROO3O
C TMPC = TEMPERATURE OF THE CLOUD THROO140
C LAMBDA = WAVELENGTH THROOiSO
C KAPPA = VOLUME EXTINCTION COEFFICIENT THROOI6O
C TRANS = TRANSMITTANCE THROUGH CLOUD. THROOi70
C THROO180C**********************************************************************T*HRO t* 0

G=i.0O-EXP(-KAPPA*RBAR) THR00200
8=BB(LAMBDA,2?3.16+TMPC) THROO2i0
LI=BB(LAMBDA,273.16+TMPA) THRO0220
WRITE(IOOUT,I000) B,LI THRO0230
LP=(I.O-TRANS)*(I.0-WO)*(I.0+G*WO)*B+WO*(I.0-G)*LI) THRO0240

1000 FORMAT(1HO,43Y',40H **THERMAL CALCULATION OF PATH RADIANCE/,45X, THRO0250
122H BB(LAMBDA,TMPC) = ,IPE1O.4,11H W/M2-SR-MU/,45X, THRO0260
122H BB(LAMBDA,TMPA) = ,IPE1O.4,11H W/M2-SR-MU) THRO027O
RETURN THROO280
END THRO029O
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SUBROUTINE SSCLD(ALPHA,BETA,GAMMA,DELTA,EPS,S,KAPPA, SSCOOOI 0
1WO,RGRND,P,LP) SSC00020
COMMON /IOUNIT/IOIN,IbOUT, IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUSSCOOO3O

C SSC00050
C SUBROUTINE COMPUTES PATH RADIANCE LP FOR THE CASE OF SINGLE SSC00060
C SCATTERING IN A FINITE CLOUD. INPUTS ARE GEOMETRICAL PARAMETERS SSCO00?0
C ALPHA, BETA, GAMMA, DELTA, AND EPS, S a LENGTH OF OPTICAL PATH SSCOOOSO
C THROUGH CLOUD, AND: SSCOO09O
C KAPPA - VOLUME EXTINCTION COEFFICIENT SSC00I 00
C WO = SINGLE SCATTERING ALBEDO SSCOOI 10
C RGRND = SURFACE BACKGROUND RADIANCE SSC00120
C P = SINGLE SCATTERING PHASE FUNCTION. SSCO0I30
C SS000140

REAL KAPPA,LP SSCOOI6o
COMMON .-CONST/PI,P12,PIRAD,TWOPI,TORRMB,CDEGK SSCO0I?0
ASINCARG)=ATAN2CARGSQRTCI ,-ARG**2))
WRITEC bOUT, 1500) SSCOO180
DISCRM=DELTA*DELTA-4, 0*GAMMA*EPS SSCOOI90
IF(DISCRM.GT,0.0) GO TO 10 SS000200
WRITECIOOUT,1000) DISORM 6500021 0
LP=0. 0 SSC 00220
GO TO 20 SSC00236

1 0 TGSDEL=2. 0*GAMMA*S.DELTA 55000240
HS= ASIH(TGSDEL/SGRT(DISCRM))/SQRT(-GAMMA) SSC00250
HO= ASIt(DELTA/SORT(DISCRM))/SORT(-CAMMA) SSC00260
TRANS-EXPC -KAPPA*S) 86SC 0270
BETAB=W 0*KAPPA 550002830
LP-C I.0-BETA*KAPPA )*S4(.C -ALPHA )*KAPPA*S*S/2. 0 SSC00290
LP=LP-KAPPA*DISCRM*C HS-HO )'( S. 0*GAMMA) SSC00300
LP-LP-KAPPA*(TGSDEL'bSQRT(GAMMA*S*S.DELTA*S.EPS>- SSCO031 0
I DELTA*SQRTC EPS ))/( 4.0*GAMMA) SSC00320
LP=BETAB*LP*P*RGRND*TRANS/C 4, 0*PJ> S5C00330

20 RETURN S6000340
1000 FORMAT(9HODISCRM -EIo 4 25H IN SSCLD. LP SET TO 0.0) SSC00350
1500 FORMATCIHO,43X,33H .*REAULTS FOR SINGLE SCATTERING) SSC00360

END SSCO0370
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SUBROUTINE PFNN<LABD,CHWINDEXP,PFN,ETA) PFNO00
REAL LAMODA,LAMDA1 ,LAM? ,LAM2, KAPPA PFN00020
COMMON /IOUNIT/IOIH,IOOL'T,IPHFUN ILOUNIT,NDIRTU4CLIMT.KSTOR,NPLOTUPFN0OO30
COMMON /CONST/PI,PI2.PIRAD,TWOPITORRMB.CDECK PFN00040
DIMENSION PHANG<65),PFI(65),PF2(65) PFN00050
DATA LAMDA1,IPI,CHII/-1,0,-2,-1.0/ PFN00060

CSUBROUTINE COMPUTES THE VALUE OF THE INDEXP-TH PHASE FUNCTION PFN00090
C AT SCATTERING ANGLE CHI AND WAVELENGTH LAMBDA USING BILINEAR PFN0010
C INTERPOLATION, FF14001II6

ACOS( ARC )=ATAN2( SORT( i,-ARC**2 ),ARC :
I ERR =0 PFt40 1 40
MAXID=i2

C PFNDAT ONLY CONTAINS ONE PFN FOR THE VISIBLE < .55UM) AND
THE HEAR IR (1 ,O6UM); THEREFORE DO NOT INTERPOLATE.
iw~yE'=o
IF (LAMPDA,LT,2,0) IWAVE=1

c PRELIMINARIES FOR FINDING ETA
ETAI=0.0
ET42=u .0
!b ~CK=
IF (INDEXP.LT.0) IDCK=i
IF (INDEXP.LT.0) INDEXP=-INDE.XP
IF(IkDEXP.EO.IPI.AND.CHI.EQ.CHIi.AND.LAMBDA.EQLAMDAI) PFNOOi5o

1G0 TO 200 PFN00160
IF(INDEXP.EO.IPi.AHD.LAMSDA.EQ.LAiI&AI) GOC TO 70 PFHOCI76
REWIND IFHFUN PF N(00180
NRD=O PFN0Qi9Q
DO 20 1-1,66,11 PFN00200
PEAD(lPHFUN,f000> <PHANG(U+J-I),J-1,I1) PFN0021 0
DO 10 J-i,11 PFN00220
NRD=NRD+1 PFN 0023 0
IF(PHANG(NRD).GE.999.9) GO TO 30 PFN0024 0

j0 CONTINUE PFN00250
20 CONTINUE PFN00260
30 NA=NRD-i PFN002?0

DO 35 I=i,NA PFN00280
35 PHANG I )=COS(PHANG I )*PIRAD) PFN00290
40 CONTINUE PFN 00300
C ErND-OF-FILE CHECK PFN003i 0

IF (IERR.EQ.2) GO TO 195 PFN00320
READ(IPHFUN,.1100) IANC1,IO,LA#41UOKAPPA,BETA PFN@0330
IF <LAMI.GE.I2.OO.AND.ID,EQ.MAXID) IERR-2 PFH00340
READ( IPHFUN,1200) .PF1I.I ),lif,NA) PFN00350
SUM=0. PFN00360

C START REI4ORMALIZATION OF PHASE FUNCTION - ALSO SEE BELOW PFN00370
DO 45 J-2,NA PFN 00380

45 SUM=SUM4+(-PHAC( J)+PHAHG( J-1 ))*(PFI( J)+PFI(J.-1 ))/4. PFN00390
DO 46 .J=I,NA PFN00400

46 PFi< J)-PFi( J),,SUM PFN0041 0
ETAI=ETAINT<PFI ,PHANG,NA)
IF<ID.NE.INDEXP) GO TO 40 PFN00420
IF (1WAVE.EQ,1.AND,LAMBDA,GTLAMi) GO TO 40
IF (IWAVE.EO.1) GO TO 75
IF(LAMSDALT.LAMI) GO TO 190 PFN00430

50 CONTINUE PFN00440
IF (IERP.EQ.2) GO TO 195 PFN0O450
READ(IPHFUH,i100) JANG2 ID LAM2.,WO KAPPA,BETA PFN00460
IF (LAM2.GE. ?. .ANO. ID.iQ.MAXID5 IRRR-2 PFN00470
READ(IPHFUN,1200) (PF2(I),1u1,NA) PFN00480
SUM=0. PFN00490
DO 55 J:2,NA PFN00500

55 SUM-SUM ( -PHANG( J)+PHAHG( J-1 ))*(PF2< .. )+PF2( J-1 ))/4. PFN0051 0
DO 56 J=1,HA PFN00520

56 PF2( J)-PF2<J.)/SUM PFH 00530
ETA2-ETAINT( PF2, PNANG, NA.

C THE PHASE FUNCTION(S) ARE NOW NORMALIZED TO: INTEGRAL OF PFN00540

295



C PHASE FUNCTION OVER ALL SOLID ANGLE DIVIDED BY 4 PI =i. PFNOO55O
IF<ID.NE.INDEXP) GO TO 190 PFN00560
IF(LRMBDA.LE.LMM2) GO TO 70 PFN0057O
LAMI =LAM2 PFNOO5S0
jAN01 -IANG2 PFN 00590
DO 60 I=l,NA PFNOO600
PFI( I)=PF2C I) PFN0O0I10

60 CONTINUE PFNuO62O
GO TO 50 PFN00630

70 CONTINUE
IF UIWAYE.EQ.1> GO TO 75
DLAM=(LANSDA-LAHI )ALAI42-LAMI) PFNO0640

75 CONTINUE
IFCCHI.LT.-1.E-3.OR.CHI.CT.tSO.OO1) GO Ti) 190 PFNO0650
DO &0 J=2,NA PFNO067O
IF(CHI.LE.CACOS(PHANG(J)V/PIRAD)) GO TO 90 PFN006SO

90 CONTINUE PFNOO69O
J=NA PFNOO700

90 J1=j-l PFNOO71 0
DCHI=(COS<CHI*PIRAD,)-FHANG(JI )>/(PHANC< J)-PHANG( dl)) PFN00720
IF (ILJAVE.NE.1) GO TO 95
PFN=PFiCJ1)tDCHI*CPFI(J)-PFiCJI))
GO TO 96

95 PFN=PFh(JI )4DLAM*(PF2JI)-PFI(Jt)).DCHI*(PFI(J)-PFi(Jt>) PFN00730
l.DLAH*DCHI*(PF2(J)+PFi(J1)-PF2(J1 >-PFI<J)) PF144

96 LAMDA1=LAMBDA PFH00760
CII CHI PF100770
IF (IPI.NE.-2) 6RITE(IOOUT,1500) CHI,PFN
IPI=INDEXP
ETA=ETAI +DLAM*( ETA2-ETAI)
GO TO 200 PF100790

190 WP.ITECIOOUT,1300) ID,INDEXP,LAMI,LAMBDA,CHI PF100900
STOP F10091 0

195 WRITE (IOOUT,1600) ZPHFUN FN00920
STOP PFN00S30

200 CONTINUE
IF (IDCK.EQ.1) INDEXP=-INDEXP
RETURN PFN00S40

1000 FORMAT( I (F6.2, IX)) PF100950
1100 FORMATC2( 12, 1X),FS,2, 1X,FB,6, IX,2(E12,6, IX)) PFN0OB60
1200 FORMATCS(E12.6,IX)) PF100970
1300 FORI'AT33HOERROR IN READING PHASE FUNCTION,/ PF100880

127H4 ID, INDEXP,LAMI ,LAI'IDA,CHI=,213, SEfl.7. PFN00S9O
1500 FORMAT<INO,23HSCATTERING ANGLE CHII - ,F8.2,7X,24H4 PHASE FN PCLAMBDPFN0OSOO

*A,CHI )-,E1 0.4) PFN0091 0
1600 FORMATCIX,32HATTEMPT TO READ PAST EOF ON UN!T,13..18H IN SUBROUTINEPFN00920

1 PF14/I) PF100930
END PFH00940
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SUBROUTINE MSCLDrTAUTAU,TRANS,TATME,W.ETA,RH.O.,LP5 msco001
REAL LP,LBAR,K MSCO0020
COMMON /CONST/PI P12,PIRADIWOPITORRMBC:DECK MSCOO030
COMMON /IOUN4IT.'I61NIOOUT, IPHFUN..LOUNIT..NDIRTU,NCLIMT..KSTOR,NPLOTUMSCOOO4O
SI NH( ARG )=.5*( EXP< ARC )-EXP( -ARG))
COSH( ARC )= 5*( EXP< ARG)+EX<P( -ARti))

C MS CO 0060
C SUBROUTINE COMPUTES LP = PATH RADIANCE DUE TO MULTIPLE SCATTERING MSCOOO0
C IN m FINITE CLOUD. INPUTS ARE: mscoooso
C M:;C. 0 0~ 69
C TAU =CLOUD OPTICAL DEPTH msc.00l 0
C TAUO CLOUD OPTICAL THICkNESS mse-fiit I0
C TRANS =TRANSMITTANCE ALONG LINE OF SIGHT mscooU120
C TATM =TRANSMITTANCE OF ATMMOSPHERE ABOE CLOUD msco0i~o
C EO =EXTRA.TERRESTRImL IRRADIANCE MSC0Oli4fi
c Wu =SINGLE SCATTERING ALBEE)O MSC60I56
C ETA = FORWARD SCATTERING PARAMETER MSC0O61t'
C RHO = BACK<GROUND SURFACE REFLECTANCEL. MSCOO176

IF< iAI,LT 1,0) GCO TO I10 M SC 0 (2 0 (
WO=,999MSCO021 0

WRITE<IOOUT.2(0'') MS C (0220
10 CI=1.0-ETA*WO MSCO0230

C2=( f, G-ETA. ,)*WOi MSC:00240
K-~$R~u1. 0WO)( 1.0+110-2. 0ETA~,J0) MC:00?50

TQK=k*TAUO MSC:00260
T0jTk'=K*<TAU0-TAU.' MSCO0276
TK2= 2. 0*K*TAU MSCO0260
GAMMA=E0*TATM'( Cl *SIN4H(TOK:,+K*COSH< TOK)) MSCO029'
DELTA=RHO~k/U<CI-RHO*:2)*SiNH<2, 0*T0K)+K*COSDH<2, O*TOK)) MSCO0300
WRITE<IOOUT, 1000> MSC603i 0
EPLUS=C2*SlINH(TOTK),DELTA*(Cl*SINH(TK2)+K*CQSH(TK2)) MSCO0320
EM INUS=C 1*SINH(TOTK)+K*COSR'(TiOTk)4DELTA*C2*SINN(TK2) MSCO0330
LBAR.=GAMMA*( EPLUS+EMINUS )/TIJOPI MS C.f0 o34 0
LF=W6*L9AR*( I,6-TRANS' msC: 0 0350
WRITE( I0CILT. 10O)TALL.TAUO,TATM MSC:0 0360-

100 FORMAT( N0,45X.18H OPTICAL DEPTH = IlPE10.4/,'45X, MSCO0370
131H OPTICAL THICKNESS OF CLOUD - IPEIU.4/,45X, MSCO0380
244IH TRANSMITTANCE OF ATMOSPHERE ABOVE CLOUD = iPE10.4) MSCO0390
RETURN MSCO0406

100 FORMAT 36HO **RESULTS FOR MULTIPLE SCATTERING > MSE00416
2000 FORKAT<47HO **OMEGA 0 WA t.0, NOW SET TO 0,999 IN MSCLD: MSCO0420

END MSCO0430
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FUNCTION ETA INT< PFH, PNANG, HAl
C THIS FUNCTION WILL DETERMINE ETA, THE FORWARD SCATTERING
C PARAMETER: ETA-.5*INTEGRAL PFN OVER THETA, WHERE THETA GOES
C FROM ZERO TO PI1/2,

COMMON /CONSTe/ PIP12,PIRADTJOPI,TORRMB,CDEGK
DIMENSION PHANG(65),PFN(65)
NAMI =HA-l
ETA=O.
DO i I-t,NAHI
IF(PHANG(I+1 ).GT.O.) ETA=ETA+(PHANG(I)-PHANG( 141))*

i (PF4 141 +pFWI)/4,
I CONTINUE

ETAINT=ETA
RETURN
END
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SUBROUTINE OYRCST<LAMBDA,TRANS,IERR) OVROOOiO
REAL LC,LG,LB 0,KAPPA,LAMBDA, MU,LP OVRO0020
DIMENSION IALPH<7) OVPO0036
COMMON /IOUNIT/IOIN,IOOUlIPHFUNLONIT,NDIRTU,NCLIMT,KSTOP,NPLOTUOVPt0040
COMMON /GEOMET/PTS 15), oGEOSW OVRO0050
DATA IZERO/O/ OVR PQnO0
DATA IALPH/2HOP ,2HSP ,2HCL. 2HBK ,.2HGR ,2HTE .2HGO / OVRAuoC70
BB<X,T)=1 .191062E8/( Xs 5*(EXP< <.4387864E4/(X*T))-1 .0)) OVRO0080

C OvPO0i 0
C SUBROUTINE COMPUTES BEAM TRANSMITTANCE, PATH RADIANCE, AND OVROjilO
C CONTRAST TRANSMITTANCE ALONG AN OPTICAL PATH UNDER AN OVERCAST OVRO00oi
C SKY. ORDER-INDEPENDENT INPUT CARDS ARE AS FOLLOWS: OV.OOQ,.
C (INDIVIDUAL RECORD FORMAT 15 (A4,1X,5(EI0,4,iX)' OVROU04 "

C C'0VR00150
MNEMONIC VA ABLES READ DESCRIPTION OyRuol"'

- -- -- - -- - - - - - - - - - - -- O Yx uv uC OVCOL HA
C OPOS XO, YO,ZO OSSERVER POSITION O L'.0u'
C SPOS XT,YT,ZT SOURCE POSITION OVROO00

CLDS 2C,LC..KAPPA,ETA ,1O CLOUD PARAMETERS OVRO0210
u. 'GR L@5o BACKGROUND RADIANCE OVRO2020 0
C OND LC, RuOUD RADIANCE OVppo
c lEmP TEMP TEMIPERATIRE LONy PATH Q09' 0 H
c u]) END OF READ SENTINEL "R-

c THE VARIABLES ZC AHD LC REFER TO THE OVERCAST SkY LAYER!
C THE VIAF6,LES KRPPA, ETA, wO, TEMP, REFER TO THE ATMOSPHERE
C BETWEEN THE OVERCAST SKY AND GROUND IE. THE INTERVENING
C ATMOSPHERIC PROPERTIES. <GAS OR AEROSOL)
C ** NOTE : THE GO CARD MUST BE THE LOST RECORD READ.C ~O V PR '' S
C THE FOLLOWING ENUMERATES THE VARIABLES LISTED ON THE ABOVE CARDS OYR062'C 0V R003U01

c ,sXO, YO, ) OBSEPVEP COORDINATES OVRouslu
C (XT,YTZT) = SOURCE COORDINATES OVRO320
C ZC = HEIGHT OF CLOUD LAYER 0'R0330
C LC v CLOUJ RADIANCE 0V1O 00340
C LG = GROUND RADIANCE ovuR: 50
C E =-s BACKGROUND RADIANCE OVRO0@q
C KAPPA-' = VOLUME EXTINCTION COEFFICIENT ,KM-i ) OV:u0L u
C ETA = FORWARD ;CATIERIHG PARAMETER OVRO380
C O = SINGLE SCATTERIHIG ALBEDO OV :oosU b
G TEMP = TEMPERATURE ALONG PAIH (DEG. C) OVRO9490

12 OVRO04i C'{
" LENGTH UNITS ARE KILOMETERS; RADIANCE UNITS ARE WM2-SR-MU, OVROO420
C IF TEMP j= -99,, THERMAt. RADIATION IS CALCULATED; IF TEMP < -99. 0VR00430
C SINGLY SCATTERED RADIATION IS CALCULATED, 0R00440
IO-V R00450
, SUBROUTINE RETURNS: OVRO0460
L TRANS = BEAM TRPNSMITTANCE OVF:O047
q TO CALLING PROGPAM. QVIO'4.S_,: 0 VP 0 0 ,4 '9 0

L OVR605i 0
' DATA INITIALIZATION U YR 00O520'C OVP U U:'5 U

IFQIZERO,UE.'0) GO TO 477 OVROO540
XO=0. 0 QVRO55q0YO=O. 0 OVR 0056 0

2O=0. 0 OVRO57 0
XT=0 0 OvRooso5
YT=0. 0 OVR00590
ZT=0, 0 OVR 0060:'
2C=O.O OVROObI 0
LC=0.0 OVRO0620
KAPPA=0,0 OV0R0630
ETA =0,0 OVRo0640
(if=t'. 0 OvRO0650
L80-0. 0 OVR00660
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TEMP=0,O OVROO680
IZEFRO= OV'R00690

477 CONTINUE GYROO00
DO 360 K=1,7 OSV96071 0
READ( IOIN,334)IA. 1A2,R1 ,R2,R3,R4,R5 OVRO

334 FORMAT(2A2. X,5(EI 0,4. X)) OVROO73
DO 333 1=1,8 0VR00740
IF<IA.NE.IALPH(1)) GO TO 333 0VR00750
lNED=I 0VR00760
IF(1140.EQ.7) GO TO 361 OR07

333 CONTINUE OVR06780
IF(Ir4D.E0.8) GO TO 355 OVROO?90
IF<KEO.7,AND.INDNE.7) GO TO 358 OVRO'$00
GO TO 34l,342..343,344,345,346>,IND Ov~Roo9i 0

341 XO=Rl OVROD820
YO=P2 VRO0930

20=R3 OVROO840
GO TO 360 GVROO850

342 XT=R1 OVRO0060
YT=PZC (/ROO870

ZT=R D 0VP00880
GO TO 360 OVROO890

343 2L Pt OVR 00901
LL ?'. OVR009t 0
KAPPA=R3 OVR00920
ETA =R4 OVROO930
Wod'j OS VRO940
GOL TO 360 OVRO6950

344 LBO=R1 0VR00960
GO TO 360 OVR00970

345 LG=P1 OVR 00980
Go T0 360 OV/RO0990

346 TEMP=Ri OvRoI 000
GO TO 360 oYpot 010

355 IRITE( IOOUT,35?) OVROl 020
357 FORMAT(lH0,25X,4H***,OVPCST ERROR*** INPUT CARD DETECTED WHICH, OVROI03O

"36H DOES NOT MATCH CORRECT INPUT FORMAT,/) OVRO1040
GO TO 360 OVR(11050

358 WIRTE(1OOUT.359) OVRO1 060
359 F0RMAT<1H0.34X,45H***OVRCST ERROR*** TOO MANY INPUT CARDS OR GO, OVRD1070

" 16H SENTINEL ABSEt4T,/) OVRQ1 090
IERR=1 OVRO? 090
GO TO 200 OYROI 100

360 CONTINUE OvRoli 11
361 CONTINUE OVRO1 120

IF(IGEOjSIA.NE.1) GO TO 222 OVROI 130
XO=PT5(4' OVROli140
YO=F'TS( 5) OvRo0is15
ZO=PTS( 6) QVRO1 160
XT=PTSt) OVR0I 70
YT=PTS(2) OVP01 180
ZT=PTS( 3) oYRoI 190

222 CONTINUE OVRO1 200
C OVRO12t 0
C ECHO INPUT OVRO1220
C OVR01230

bRITE<IOOUT,1O0)0 XO,XT,YO,YTZO.ZT,ZC,LC,LAMBDA,LG, OVRO1240
1 TEMP,LBOA<APPA WO,ETA OVRO1250
lF<TEMP.LT.-99.0) GO TO 4 OVRO1260
88TEMF=889 LAMBDA I273. 16+TEMP) OVR0l 270
WPITE IOLIT, 1800) 8BTEr P OVRO1 280
8TE=( W- 1.0 )*BBTEMP 0VR01290
GO TO 8 OVROI30Q

8 F=2.0*<i,0-fTA >OYRO1320
ZLEN=ZT-20 OVRO1330
S=SQRT( <XT-XO )**2,( YT-YO>)*s2.ZLEN**2) OVRO1 340
MU-A8S( ZLEN )/S OvRO 1350
TO=IKAPPA*ZO OVROI 360
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TT=KAPPA*ZT OVROI3?0
SO=vAPPA*C ZC-ZO) OVROI 380
ST=KAPPA*k ZC-ZT) OVRO1390
TRANS=EXP( -KAPPA*S) OVRO1400
CONST=WO*ETM /2.0 0VR0141 0
IF(ZLEN) 10,40,70 OVRO1 420

c OVR01430
C HEIGHT OF OBSERVER >% HEIGHT OF SOURCE 0VR01440
C OVRO1450

10 G21=G2(TO,TT,MU) 0VR01460
G22=G2(SO,ST, -MU) OVRO1470
TI =EXPC -TO/IMU) OVR01480
T2=EXP(SO/MU> 0VR01490
Fl =WO*F*KAPPA*S*TI/2. 0 OVROI500
XII4TI=CONST*TI *G21 OVROi5i 0
XI NT2=CONS T*T2*G22 0VR01520
IF(TEMP,GE.-99.0) GO TO 20 0VR01530
LP=LG*< F1+XItAT1 )+LC*XINT2 OVR 015401
GO TO 100 GYROI55u

20 LP='.LG+BTE)*(FI+XINTI )+(LC+BTE>*XINT2+WO*BTE*(TRANS-1 .0) 0VR01560
GO TO 10') OVROI 570{ EIH OVROI1580

C EGTOF OBSERVER = HEIGHT OF SOURCE OVR01590
C OVRO11600

40 E2iI.0 0VR01620
E22=l .0 OR12
IF(TO.NE. 0.0) E21=EXPC-TO)-TO*Ei(TO5 0VR01630
IF(SO.NE.0.0) E22=EXP(-SO)-SO*EI(SO) OVRO1 640
IF<TEMP.GE.-99.0) GO TO 50 OVR0i6SO
LP=CONST*c 1.0-TRANS ,*(LG*E21tLC*E22> OVR01660
GO TO 1oo OVR6iO7

50 LP=CONST*( E21 *( LG+BTE )+E22*( LC+BTE)) OVR01680
LP=CLP-bDO*BTE)*C I. 0-TRANS) QVROI1690
GO TO 100 OVROI 700

C QVRQI 710
C HEIGHT OF OBSERVER < HEIGHT OF SOURCE OVRO1 720
C CYROI 730

70 G21=G2(TO,TT,-MU> OVR01 740
G22=G2( SO, ST,MU) OVRO17?50
Ti =EXPC -SO/MU) OVRO1 760
T2=EXP< TO/MU) OVRO1 i7a
Fl =W0*F*KAPPA*S*TI /2.0 OVRO1 780
XINTI=CONST*T2*G21 OVROI 790
XIHT2=CONST*T1 sG22 OVRoIsoo
IF(TEMP.GE.-99.0> GO TO 80 OVROlI 1
LP=LC*C Fl XINT2 )+LG*XINTI OVRO1S2O
GO TO 100 OVRO1S3O

80 LP=(LC+BTE)*eFItXINT2)+LGBTE>*XINTIW*BTE*(TRANS-1 .0> OVROIS84O
C WIEOVROIS7O

CWIERESULTS GVRO1860
100 TC=1 .0/Cl .0,LP/(LBO*TRANS)) OVROISS0

URITECIOOUT,2000> S,TRANSLP,TC OR19
200 RETURN OVRO1900
1000 FORMATCIHO/IHO,55X,34H-- RADIATION UNDER OVERCAST SKY -/OVRO1iSO

1 1HO,43X,8HXO -,X,F6.3,S H CKP1),8X,SHXT -,SX,F6.3,SH CKV')/ OVRO1920
2 44X,BHYO =5XF63,13XSHYT *,SX,F6.3/ OVRO1930
3 44X,BHZO -,SX,F6.3,'13X,5HZT *,5X,F6,./ OVR01940
4 44X,SHS- =,I5X,F6.3,13X.5HLC siPE10.4,13H (W/N2-SR-MU)/ OVRO1950
5 44X,BHLAMBDA =,SX,OPF6.3,5H CMU) SX,5HLG -,'X,1PE1O.4/ 0VR01960
6 44X,SNTEMP -,3X,OPFE.1,IOH (6E0.C),5X.5HLBO -,IX,1PEIO.4/ OVRO197O
7 44X.SHKAPPA =,IX,EIO.4,7H CKM-I),6X,5HWO ,o5XOPFS.3/ OVRO1980
8 44X,8HETA =,6X,OPF5.3) OVR01990

2000 FORMATCIHO 39X,4HPATN,7X,I3NTRAHSPIITTANCE,2X,I3HPATH RADIANCE, OVRO2000
1 4X,SHCONTAAST/ OVRO2O010
2 38X,1 1MLENGTH CKM),19X, 12H(td/M2-SR-MU),ISH TRANSMITTANCE/ OVR02020
3 36X,4(15H'--------------- ),/ 0VR02030
4 1HO,35X,FG.3,SX,F7 5 ?X,IPES.3,7XOPF7.5) OVR02040

1700 FORPATCHO,50X,31H**RtSULTS FOR SINGLE SCATTERING) OVR02050
1800 FORMATCIHO,46X,38H**THERIAL CALCULATION OF PATH RADIANCE' OVR02060
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I IHO,50X,SHBBTEMP- ,IPEIO.4,iiH U/M2-SR-MUjY OYRO2O?0
END OVR 02080
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FUNCTION G2(TAUtTAU2,MU) FUGOOOI 0

C FUG00030
C SUBROUTINE COMPUTES IN CLOSED FORM INTEGRALS OF THE FUNCTION FUG00040
C FUG 00050
C EXP( TAU/MU )*E2( TAU) FUG00060
C FUG00070
C WHERE E2 IS THE SECOND~ EXPONENTIAL INTEGRAL. FOR DETAILS SEE FUG00080
C KOURGANOFF, 'BASIC METHODS IN TRANSFER PROBLEMS', APPENDIX I FUG0009O
C (PAGES 256-257 OF FIRST EDITION, 1952, OXFORD UNIVERSITY PRESS..) FUG00100
C FUGOOI 10

REAL MU FUGOOi3Q
DATA GAMMA/.57?21S6649/ -FUG60l40
IF(MU.LT..9) GOu TO 50 FuGooiso

C FUG00160
C MU EQ 1.0 FUG06176
C FUG0618O

IF<TAU1.NE.0.0) GO TO 10 FUGOOISO
G2=( TAU2-1 . 0)*EXP( TAU2 >*EI <TAU2 )-GAMMA-ALOG( TAUJ2) FUG0020O
GO TO 100 FUG0021 0

10 IF(TAU2.NE.0,0) GO TO 20 FUG 00220
G2=GAMMA+ALOG(TAUi ).EXP(TAUI )*( i.0-TAUt )*Ei(TAUI > FUG00230
GO TO 100 FUG00240

20 G2=EXP<TAU1 )*( 1.0-TAUt *Ei(TAUI )-EX(P4TRU2)* I. -TAU2)*EihTAU2:) FUG00250
G2=G24+ ALOG( TAUt )-ALOG( TAU2)) FUGO0260
G0 TO 100 FUG00270

C FUG00280
C MU HE 1.0 FUG00290
C FUG00300

50 RM~i.0-t,0/MU FUG003i 0
IF<TAUI.NE.Q00 GO TO 60 FUG00320
G2=EXP< TAU2/NU )*( TAU2-MI *E IcTAiJ2. FUG00330
G2-G2eMU*E1 (TAU2*RM) FUG00340
G2z-C2+. 0MU*ALOjG(ABS RM ))-EXP< -RM*TAU2) FUG00350
GO TO 100 FUG00360

60 IF<TAU2.NE.O,0) GO TO 70 FUG00370
G2=EX4P<TAUt/MU )*<MU-TAUI )*Eti TAUt) FUG00380
G2=G2-MU*EI TAUt *RM) FUG00396
G2-G2+EXP( -RM*TAUi )-MU*ALOG( ABS( RM))- I *0 FUG 00400
GO TO t00 FUG0041 0

70 G2-EXP(TAU1/MU)*(MU-TAU1 )*EI<TAUI) FUG00420
G2-G2-EXP( TAU2/MU >*< MU-TAU2 )*E i( TAU2) FUG 00430
G2=024< EXP( -TAUt *RM >-E(P< -TAU2*RM)) FUG 00440
G2=G2.MU*(Et(TAU)2*RM)-E1(TAUI*RM)) FUG0O450

t0o RETURN FUG 00460
END FUG00470
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FUNCTION 2100 FUEOOOI 0
COMMON /IOUNIT/IOIN, bOUT, IPHFUH,LOIJNIT,NDIRTU,NCLIMTKSTOR,NPLOTULIE0002O

FUCIO H FUEO004O
C FUCINCOMPUTES TEVALUE OF THE FIRST EXPONENTIAL INTEGRAL FUEDOOSO
C -EI(-X) WHERE -174 < X < 170. FOR X OUTSIDE THESE BOUNDS, AN FUEO0O60
C OVERFLOW OR UNDERFLCW MIGHT OCCUR, SO PROGRAM EXECUTION IS FUE00070
C HALTED. POLYNOMIAL AND RATIONAL FUNCTION APPROXIMATIONS ARE FUE0008O
C ADAPTED FROM THE IBM SCIENTIFIC SUBROUTINE PACKAGE, SUBROUTINE FUEDOO9O
C ExpI. FUEDO) 00
C FUEOOi to

DATA GAMMA/ '.5772156649/ FUEDO30
DATA Ct,C2,03,04,05,C6,C7,CB/6?4.567029,5?.411833,6.05529232, FUEOOI4O
11699 .06552,841,654932,49.3133893,B.01957683, .99979204/ FUEC0150
DATA D1,D2,D3,D4,D5,DS,DI,D8,D9/248.6697 224.4234,32.43665, FUEOO16O
13.061037 S0516245,1B0.?837,22.63918,38.43944o,.995161/ FUE00170
DATA F1,F2,F3,F4,FS,FS,F7,FB,F9/9.9599999E-l,2.5000012-t, FUE0018O
15.5556822-2,1.0415762-2,1 .664156E-3,2.335379E-4,2.928433E-5, FUEOO190
21.7663452-6,7.1224522-7/ FUE00200
DATA GI,G2,G3,04,G5,06,G7,CB/.2677737343,8.6347608925, FUEOO210
118.059016973,8.5?33287401,3.9584969228,21 .0996530827, FUE00220
225.6329561486,9.5733223454/ FUE00230
IFCX.GT.-174.0.ANO.X.LE.170.0) GO TO 10 FUEO0240
WRITEC IOGUT, $000) FUE 00250
ST OP FUE00260

10 IFO4.GT.-9.O) GO TO 20 FUE00270
2I1t.0-(CI+C2*X-C3*X*X-X*X*X>/(C4tC5*X+C6*X*X-C7*X*X*X-CB*X*X*X*X)FUE0O280
EI=EI*EXP(-X)/X FUE00290
GO TO 100 FUEOO300

20 IFCX.CT.-3.O) GO TO 30 FUEO031 0
El =01 t2*X.03*X*X.D4*X*X*X.D5*X*X*X*X FUEO 0320
EI=(1. O-E1/(D6.D7*X.D8*X*XD9*X*X*X.X*X*X*X))*EXP(-X)/X FUEO0330
GO TO 100 FUE100340

30 IFCX.GT.1.0) GO TO 40 FUE0O35O
EI-FI-X*(F2-X*F3-X*<F4-X*FS-X*F--X*(F?-X*(FB-X*FS)f)))) FUE0O360
El X*El -CAMMA-ALOG( ABSC X)) FUE 003? 0
GO TO 100 FUE00380

40 E1=(GItX*(C2tX*CC3+X*CG44X))))/(GSX*(06+X*(G?4X*(GS4X)))) FUE0O390
El =21*EXP -X )/X FUE00400

100 RETURN FUEO041 0
1000 FORMAT(4HOX *,3XEIO.4,39H OUT-OF-RANGE FOR El. EXECUTION HALTED. )FUE00420

END FUE 00430
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SUBROUTINE GRNADE(WAVEI,ICLM0T,TRANS,IERR) GRoooo

SUBROUTINE GRHADE *GRNO0030
C/* MAIN GRNADE MODULE *GRN00040
C/* EOSAELSO */GRHOO050

DIMENSION XA(3),XTRAN<7) GRN0070
COMMON /NO5/ XDTA(1000),CDTA(000),CL(1000) GRNOOOtO
COMMON/CONST/PI,PI2,PIRADTWOPI,TORRMB,CDECK GRN00090
COMMON /IOUNIT/IOINIOOUT,IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUGRNO0100
COMMON/CLYMAT/TEMPPRESS,RH,AH,DP,VIS,CLDMAT,CLDHYT,FOGPRB, GR800110

* WNDVELWNDDIRIPASCT GRN00120
COMMONtMECHO/XM,YM,ZM,XO,YO,ZO,XTYTZTISTO IETO,IDTO XN,FW, GRN00130

*TBURN, ITYPE,EFF,YF,RHA,UW,WD,ICATAIRTTCRAD,BRATE,HEA6,RNG, CRN00140
*DLEN,WPOWREXTC(S),XMIS(8),XNORTH GRN00150
COMMON.MECHI/XI(1),YI(1),ZI(1l)TTI(1),EMUNBREXP GRN00160
COMMON/MECH2/U2,WDA,THETA UBXB,QLENTH GRN00170
COMMON/MECH3/ZDIFF,YDIFF,IGZR,XREFZ,WINDP,HK,VSRC,HM GRN00180

C** THE FOLLOWING VARIABLES SUPPLIED BY THE USER. GRN00200
C** FIELD DATA GRN00210
C** XNORTH FIELD COORDINATES FROM NORTH (DEGREES> GRN00220
C** HEAD GRENADE TANK HERDING CLOCKWISE FROM NORTH (DEGREES) GRNO0230
C** RNG DISTANCE OF GRENADES FROM TANK (METERS) GRN00240
** DLEN GRENADE SPACING (PERPENDICILAR TO HEADING) GRH00250
C** XO,YO,ZO COORDINATES OF OBSERVER (METERS) GR800260
C** XMYM,ZM COORDINATES OF TANK (METERS) GRNO0270
C** XT,YT,ZT TARGET COORDINATES (METERS) GRN00280
C** METEOROLOGICAL DATA GRNO0290
C** WINDP WIND PROFILE EXPONENT GRN00300
C** HM HEIGHT OF INVERSION LAYER GRN003iO
C** WD WIND DIRECTION FROM NORTH (DEGREES) GRN00320
C** WS WIND SPEED (METERS PER SECOND) GRNO0330
C** RH RELATIVE HUMIDITY GRN00340
C** ICAT PASQUILL CATEGORY GRN00350
C** YF SMOKE YIELD FACTOR GRN00360
C** MUNITION DATA GRN00370
C** EFF CLOUD-MAKING EFFIENCY OF MUNITION GRN00380
C** OMUN TOTAL MASS OF SMOKE AGENT <GRAMS) GRNO0390
C** DETECTOR DATA GRN00400
O** WAVEr WAVELENGTH OF INTEREST (MICRONS) GRH0410
C** DIFFUSION PARAMETERS GRN00420
C** SIGZ REFERENCE SIGMA <METERS) GRNO0430
C** XREF REFERENCE DISTANCE (METERS) GRN00440
C** ZDIFF VERTICAL DIFFUSION CONSTANT GRN00450
C** YDIFF CROSSWIND DIFFUSION CONSTANT GRN00460
C** HK TERRAIN SCAVENGING COEFFICIENT GRN00470
C** VS PARTICLE SETTLING VELOCITY (CM/SEC) GR800480
C** RC TERRAIN REFLECTION COEFFICIENT GRN00490C*n************************************nn************************* *******5

C** DEFINITIONS OF OTHER VARIABLES*** GRN00510
C** IXMAX NUMBER OF POINTS ALONG LINE-OF-SIGHT FOR CL COMPUTAIOGRNO0520
C** NBPT NUMBER OF GRENADE LINES (NBPT-t) GRNO0530
C** NTARG NUMBER OF TARGETS (NTARG-1) GR800540
C** TBURST MUNITION DETONATION TIME GR800550

C*******s***e*****s.************e*.****s********.******GR800560
C** ERROR CODES AND OPTION CODES: GRN00570
C** IWRIT=1 DEPRESSES RAW DATA PRINTOUT GRN00580
C** IFLA.=4 INVALAD DATA CARD (BUT IGNORED) GRN00590
C** IFLAG=3 OVER 11 DATA CARDS ENTERED BEFORE GO GRN00600
C** REMAINDER IGNORED GRN00610
C** IFLAG-2 NORMAL READ TERMINATION GRN00620
C** IFLAG-1 WAVELENGTH OF INTEREST NOT IN DEFINED BANDS GRN00630
C** TRANS SET TO 1.0 GR800640
C*****SET DEFAULTS******* GRN00650

TBURSTG.O0 GRN00660
CALL GOGET(WAVEI,KUAVE) GRN00670

C*****READ DATA AND WRITE HEADING***** GRN00680
WRITE(IOOUT 9000) GRN00690

8000 FORMAT(IHO,2OX,40(2H**),/,21X,IH*,34X,14HPROGRAM GRNADE,30X,IH*,/,GRN00700
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*21X,1H*,3?X,SHEOSAELSO,33X,IH*,/,21X,40<2H**)) GRH00710
IWRIT=l GR00720
IFLAG=O GRN00730

6 CALL DATRD(IWRIT,IFLAG) GRN00740
IERR=IFLAG GRN00750
IF(IFLAG.EQ.4)GO TO 9999 GRN00760

C******CALCULATE INTEGRATION INCREMENT GRN00770
XX=( XT-XO )**2+<Y T-YO )**2+( ZT-ZO )**2 GRN400780
DLOS=SORT( XX ) CRNO790
IXMAX=IFIX(DLOS) GRN00800
IF( IXMAX.GT. 1 000)IXMAX=1 000 GRNO0810

C*****DEFAULT TO CLIMATE DATA OPTION GRN00820
IF(ICLMAT.NE.i)GO TO 12 GR100830
RHA=RH GRN00840
UW=WNDVEL GRN00850
WD=WNDD I P GRN00860
ICAT=IPASCT GRN00870

12 CONTINUE GRN00880
IFCDLEN.EO.0.0)DLEN=t 0.0 GRN00890
IF(BRATE.EQ.OO)BRATE=(U .0'14.3) GR1400900
QLENTHnXN*DLEN GRN0091 0
BREXPUBRATE GRN00920
QMUN=XN*FW GRN00930
EMUN=QMLIN*YF*EFF/l 00,0 GRN00940
WS=UW GR1O0950
IFCXMIS(1).LE.0.0)GO TO 4 GR1.30960
XREFZ=i 00.0 CRN00970
SIGZR-XMIS( 1) GR1O0980
ZD IFF=XMIS( 2 ) GRN00990
YDIFF=XMISC3) GR1401000
HM=XMIS(4) GRNoOi0
HK=XMIS( 5) GRN401020
RC=XMIS(6) GRN01030
VS=XMIS< 7) GRN01 040
GO TO 5 GRN0050

4 CALL PARMS(ICAT) GRN0i060
5 CONTINUE GRN01070

C*****REDEFINE WIND PROFILE EXPONENT IF READ IN POSITIVE GRN01080
IF(WPOWR.GE. 0. O)WINDP=WPOWR GRN401090
IF(WS.LE.O.0) WS=O, GRN01100
U2=WS GR1401110

C--- -----------------------------------------------------------------------GR01120
C LOCATE GENERATING LINE GRNO1130
C - ----------------------------------------------------------------------- Gp01140

THETA=( HEAD-WD )*P I RAD GRH01150
C*** LOCATE CENTER OF GENERATING LINE. GRN01160

YHEAD=( XNORTH+90. 0-HEAD )*PIRAD GRNOi170
XBURST=RNG*SIN( YHEAD )*XM GRN01180
YBURSTsRHG*COS( VHEAD )+YM GRH0f190
ZBURST=ZM GRN01200

C - -----------------------------------------------------------------------GRN01210
C TRANSFORM TO OBSERVER COORDINATES GRN01220
C ----------------------------------------------------------------------- GR01230
C*** TRANSFORM TO ORIGIN UNDER OBSERVER AND X-AXIS UNDER TARGET. GRN01240

ANGLR=ATAN2( YT-YO, XT-XO) GR1401250
XI( 1 )=C XBURST-XO )*COS( ANGLR )+( YBURST-YO )*SIN(ANGLR) GRN01260
YI Ci )-(YBURST-YO )*COS(ANGLR)-(XBURST-XO)*SIN(ANGLR) GRN01270
ZICI) - ZBURST GRN01280
TTI(l) = TRURST GRN01290

C*** GET THE WINO DIRECTION ANGLE WITH THE NEW X-AXIS. GR401300
ANGLD - ANGLR*180./PI GR101310
WX=-C WD+XNORTH+ANGLD) GRN01320
WX=AMOD(WX, 360.0) GRN01330
WDA - WX*PI/180. GRN01340

C--- --------------------------------------------------------------------- RN01350
C WRITE INPUT DATA AND HEADINGS GRN01360
C --------------------------------------------------------------------- GR401370

WRITE(IOOUT,8001) GRN0i380
WRITE( IOOUT, 1000) GR01390
WRITE( IOOUT, 1001 )WS,WD, ICAT,RHA,XNORTH GRN401400
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WRITE( IOOjUT,998) CR140141i0
WRITE( XOOUT,995) CRNO1 420
WRITE(IOOUT,997)XO,EXTC(1),YOEXTCC2),ZO,EXTCC3), GRN01430

*XT,EXTCC4),YT,EXTCCS),ZT,EXTC(6),EXTCC7) GRN01440
WRITEC bOULT, 1002) GRNOI1450
WRITECIOOUIT,1003)XM,SIGZR,YM,XREFZ,ZttHM CRH401 460
WRITECIOOUT,1004)HEMD,HK,RNC,RC,XN,VS GRN401470
WR.ITECIOOIIT,1005>QMUN,WINDP,QLENTN,ZDIFF.BREXP,YOIFF GRH401480
WRITE< bOUT,1I006)EFF,YF CR1401490

800? FORMATC//,21X,36H*****INPIT*****ALL LENGTHS IN METERS,/', GRN401500
*21X,38(2H--)) CR140151 0

1000 FORMATC21X,I5HMETEOROLOGICAL ) CR1401 520
1001 FORMAT(24X,IOHUIND SPEED,1OX,F6.1,1X,3HM/PS,/, GRN401530

*24X,14HWdIND DIRECTION,6X,F6.1,1X,3HDEC,/, GRN01540
*24X.17HPASGUILL CATEGORY,3X.13,/, CR1401550
*24X,J7HRELATIVE HLMIDITY,3X,F6.1,1X,1H%, ' GRNO1560
*24X,2IHNOTE: X AXIS HEADINC:,lX.,F6.1,1X.3HDEC,IX. CR401570
*2SHCLOCKWISE FROM NORTH (DCWFN)) - R1401580

1002 FORNAT(20X ,i9HTA4NK/-MUNITION Dr4TA:,16k,21HDlIFFUSION PARAMETEK~t) uRN(1l5iO
1003, FORPAT24X,7HXCTANK),12X,FE,1,10X,JOHSIZXPEF *,21X,F,1,', CRN401600

*24X,7HY(TANK), 12X,F6. 1, IOX,4HXREF,27XF6-. 1,., CRN401610
*24X,7HZ(TANK),12X,F6,1,IOX,17HMIXINC HEIGHT(HM)..14X,F6,1) GRN01620

1004 FORMAT(24X,14HHEADINC(DCWFN),SX,F6.1,10X,2OHSCAVENCINC COEFF(HK), CR1401630
*IIX,F6 ,3,/ ,24X,SHRANGE,14X,F6,1,10X,2OHREFLECTION COEFFCRC)JI1X, GR1401640
*F6.3,/,24X,1OHNO GRNADES,9X,F6.1,IOX,2IHSETTLINC VELOCITYCVS), CR1401650
*5X.F6.3,1X.4HCM/S) GRN401660

1005 FORMATC24X, 14HSMOKE MASSCCPD,SX,F6. 1,1OX..291-VERTICAL WIND EXPONENTGRNO1670
*(WPOWR),2XF6 3 / 24X,I1HLINE LENCTH..8XF6.I10lX, CR1401680
*2SHVERTICAL DIF4 LONSTANTCZDIFF),2X,F6.3,/, CR1401690
*24X,I3HBURN CONSTANT,2X,F6,3JIX,3H1/S,10X, GRNO1700
*3OHCROSSUIND DIFF CONSTANTCYDIFF),IX,F6.3) CRN401710

1006 FORMATC24X,1OHEFFICIENCY,9X F6.1i1OX,I2HYIELD FACTOR..17X,F6.1) CRN401720
998 FORMATC21X, 16HOBSERVER/TAR~tT: .8X,24HEXTINCTION COEFFICIENTS:> CR1401730
995 FOR'ATC 49X, 7HMICRCNS, 3X, 71M**2/CM) CR1401 740
997 FORMATC24X,6HX(OBS),3X,FG. 1,IOX,7H0.4-0.7,3X,F6.3,/,, CRN401750

*24X,GHVCOBS),3X,F6.1,1OX,? HO.7-1 .2,3X,F6,3,/, GRNOI760
*24X,6HZCOBS),3X,F6.1,IOX,7H 1.06 ,3X,F6.3,/, CR1401770
*24X,6HXCTAR) 3X,F6. 1, IOX,7H3.0-5.0,3X,F6.3,/, CR1401780
* 24X,6HYCTAR),3XF6.1 , 0X,7H8.0-12. ,3X,F6.3,/, CR1401790
*24X,EHZCTAR),3X,F6.1,IOX,7H 10.6 ,3X,F6,3,/, CR1401800
*49X,41494.0,1X,3HGHZ,2X,F6.3) CR1401810

WRITEC 10001,996) CRNOI1820
996 FORMAT(IHI,21X,16H*****OUTPUT*****,/,21X.38(2H--)) GR1401830

WRITEC 10007.3000) CR1401 840
3000 FORMATC24X,4NTIME,6X,2HCL,23X,12HTRANSMISSION,/,24X.5H(SEC),2X, CR1401850

*9HCGM/M**2),2X,7H0,4-0.7,1X,7H0,7-1.2,3X,4H1.06,2X,7H3,0-5.0,1X, GRN01S6O
*7H8. 0-12. ,2X,4410.6,4X,5H94CHZ) GR1401870

C -------------------------------------------------------------------------- CGR101880
C BEGIN CL CALCULATIONS CR401890
C--------------------------------------------------------------------------------CR1401900

DO 400 IT=ISTO,IETO,IDTO CRN40191C0
ITT=IT CR1401920

C *SET UP LOOP ON SPACIAL DISTRIBUTION CR1401930
XC = 0,0 CR1401 940
VC = 0.0 CR1401950
ZC = 20 CRN141960
DELX-SQRT( (XT-XO )**2-( I-VO )**2 )/IXMAX CR1401970
DELZ = <ZT-ZOV/IXHAX CR1401 980

C** FOR EACH .,IME GET THE CONCENTRATION AT IXHAX POINTS ALONG LINE-OF-SIGR140190
DO 300 IX-l IXHAX CR N02000
XC = XC + DtLX CR140201 0
ZC - ZC + DELZ CR1402020
XA( I = XC CR1402030
XA(2) = 'it CRH02040
XA(3) = ZC CRN402050
T - FLOATCIT) CR1402060
UBXB=U2 CR1402070
CALL CO14CNCXA,T,C) CR1402080
XDTA( IX )XC CR1402090
COTAC IX)=C CR1402100
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300 CONTINUE GRN02110
C*** INTEGRATE ALONG LINE-OF-SJGNT TO GET CL. GRN02120

CALL SUMA (XDTACDTA, CL ,IXMAX) GRN02130
c- ---------------------------------------------------------------------- GRN02140
C CALCULATE TRANSMITTANCE GRN02150
C- ---------------------------------------------------------------------- GRN02160

DO 500 J=1,7 GRN02i70
XTRAN<J)=EXP(-1.0*EXTC(J)*CL(IXMAX)) GRN02180

500 CONTINUE GRN02t90
WRITE(IOOUT,200)T,CLIXAX),(XTRAN(J),J=,7) GRN02200

2000 FORMAT(23X,FS.1,2XFB.3,2X,7(IX,F7.3)) GRN02210
400 CONTINUE GRN02220

C **** GRN02230
C*****SET TRANSMISSION FOR RETURN TO EOSAEL GRN02240
C***** GRN02250

IF(KWAVE.GT.O)GO TO 3 GRN02260
TRANS=I.0 GRN02270
IFLAG=1 GRN02280

3 TRANS=XTRAN(KWAVE) GRN02290
GO TO 6 GRN02300

9999 WRITE(IOOUT,9000) GRN02310
9000 FORMAT(21X,28H*****PROGRAM GRNADE END*****) GRN02320

RETURN GRN02330
END GRN02340
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SUBROUTINE CONCN(XA,T,C2) COCOOI!6

Ci* SUBROUTIr;E CONCH */ COCOO030
C"* GRHAD MODULE *? COC00640
Ci* EOSAEL80 */ COCO0050
C******************************************************************** COC 00060
C!* PURPOSE: */ COC00070
Cr* CALCULATES CONCENTRATION AT A SPECIFIED POSITON AND TIME. / COC00080
C/* USAGE: */ COCOO090
CA* THE CONCENTRATION IS USED WITH THE EXTINCTION COEFFICIENT */ COCOOIOO
C/* TO COMPUTE TRANSMITTANCE. .? COCO01o
C?* DESCRIPTION OF PARAMETERS: */ COCOOI2O
C/* XA- POSITION IN METERS, INPUT. .? COCOO13
C/* T - TIME IN SECONDS, INPUT. */ COC00140
C/* C2 - CONCENTRATION, OUTPUT. .? COC00150
C/* SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED: */ COC00160
C/* LOCAT UMEAN .? COC00170
C/* COMMON BLOCK STATEMENTS REQUIRED; *? COCO0180
C/* MECHI MECH2 MECH3 */ COCOOISO
C/* REMARKS: */ COCf0200
Ce* CONCH COMPUTES FIVE TERMS AND MULTIPLIES THEM TO .? COCOO2IO
C/* GET CONCENTRATION. * COC00220

C?..........*.*.*.n....*.*********..*.***************? COC 66230
DIMENSION XA.3) CO0240
COMMONACONST/PI, PI2,PIRAD,TWOPI,TORRMB,CDECK COCO0250
COMMON/MECH1/XIC1),YI(1),ZI(1),TTI(1),EMUN,BREXP COC00260
COMMON/MECH2/U2, WDA, THETA, UBXB, QLENTH COC00270
COMMON/MECH3/ZDIFF, YDIFF, SIGZR, XREFZ,WINDP, HK, VS, RC,HM COC00280

C ----------------------------------------------------------------------- COC00290
C CONCENTRATIOH=TERMI*TERM2*TERM3*TERM4*TERM5 COC00300
C - -----------------------------------------------------------------------COC003 0

C2 = 0.0 COC00320
X = XA i) COCO0330
Y = XA< 2) COC00340
2 = XA(3) COC00350

C*** GET CROSSWIND AND DOWNWIND COMPONENTS OF GENERATING LINE. COC00360
QC=ABS(QLENTH*COS(THETA)) COC 00370
QD=ABSCQLENTH*SIN(THETA)) COC00380
N2PT=1 COC 00390
DO 3,80 J = 1,NBPT COC00400
TJ = T- TTI(J) COC00410

C- ---------------------------------------------------------------------- CC00420
C TERMI IS CLOUD MASS AS A FUNCTION OF TIME. COC00430
C-- ----------------------------------------------------------------------- OC0440

IF(BREXP*TJ.GE.200. O)STOP0I COC00450
TRMI=EMUN*( 1. O-EXP(-BREXP*TJ)) COC00460

C ----------------------------------------------------------------------- CO.0470
C TERM2 IS TERRAIN SCAVENGING TERM. COC00480
C C0-----------------------------------------------------------------------COC490
C** CHANCE TO SMOKE COORDINATES, COC00500

CALL LOCAT(JX,Y,Z,XB,YB,ZB) COCO05iO
C*** UPWIND END OF GENERATING LINE WILL BE ORIGIN OF SMOKE SYSTEM. C0C00520

XB=XB+ 0.5*QD COC00530
CALL UMEAN<J,TJ) COC00540
IF(HK*XB/UBXB.GE.200. O)STOPO? COC00550
TRM2 = EXP(-HK*XB/UBXB) OCO 00560

C --- ------------------------------------------------------------------------uOC0570
C TERM3 IS DOWNWIND PROBABILITY DENSITY. COCO058O
C ----------------------------------------------------------------------- COC0590

UT=UBXB*T J COC00600
IF<XB.LE.0.) GO TO 999 COC006I0
IF(XB.GT.0,.ANDXB.LE.UT) TERM3"I,/(UT+O,5*QD) COC00620
IF(XB.GT.UT.AND.XB.LE.UT+QD) TERM3=(UT+QD-XB)/(UT*QD+0.5*QD*QD) COC00630
IF<XB.GTUT+QD) TERM3=O. C0C00640
TRM3=TERM3 COC00650

C ----------------------------------------------------------------------- C0C00660
C TERM4 IS CROSSWIND PROBABILITY DENSITY. COC00670
C ----------------------------------------------------------------------- COC00680

YW I DTH-YD I FF*XB+QC COC00690
TRM4= I./YWIDTH COC00700
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IF(YB -GT. 0.5*YUIDTH 5 TRM4-0. COC0071 0
IF< YB .LT. -0.5*Y1UIDTH) TRII4-0. C0C00720

C ---------------------------------- C0 
C TERM5 IS VERTICAL PROBABILITY DENSITY. COC00740
c---------------------------------------------------------------------------- Cocoo750

SlG~ZT-SIGZR*( XB/XREFZ )**ZD!FF COC007'60
SZT2=SIG~ZT*SIGZT COCO0770
HMVT = 21(J) - (VS/iO0.0)*(XB/UBXB) COCO0780
TV I -EXP( -( HMYT-ZB )**2/( 2. 0*SZT2)) COCO0790
TV2 RC*EXP( -( HMVT+ZB )**2'( 2. 0*SZT2)) COCOOsoo
TERR = I.OE-06 CrOcoo8 0
Jac = COCO0820
Ti = .0 COC00830
T2 0.0 COC:00640
T3 0.0 CciC00850
T4= 0.0 COC 00860
T- 0.0 COC 00870

370 JC - JC.i CoC00880
Rt RC**(jC-t) COiCO0890
R2 RC**JC COC00906
R3 C** JC.I) >cocoo9I0

IF( (2.JC*HMI*IVT+ZB)**2 GCT, 600.*2.*52T2' GO TO 371 C0CO0920
Ti Ri*EX.P( -(2. 0*JC*HMHMVT-)**2/(2. 0*SZT2)) COC00930
T2 R2*EXP< -<2. 0*JC*HM-HMVT.ZB >**2.,( 2. 0*SZT2 :) COC00940
T3 R2*EXP( -2. 0*JC*HM4,HMVT-Z)**2(2. 0*SZT2)) COC00950

T4 R3*EXP<-( 2. 0*JC.*HMHMTZB**2.(2. 0*SZT2)) COCO0960
T1234 -T1 + T2 + T3 + T4 COC00970
TS -TS + T1234 COCO0990
1FT1234 - TERR) 371,371,370 COCO0990

371 CONTINUE COCO 000
TV3 =TS COCOt 010
TRM5 =TVI+TV2+TV3 COCOi 020
TRMS=TRIS/( SIGZT*SQRT<2.*PI)) COMMI03
Cl -TRMI*TRM2*TRM3*TRM4*TRM5 COCOI040
C2 = C2 + Cl cocoI 050

380 CONTINUE COCQI060
999 RETURN COCOI 070

END COCOI 080
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SUBROUTINE GQGET(AJAVEI ,KUAVE)GOOI0

/*SUBROUTINE GOGET */GOGOOOJO
C*GRNAD MODULE */G DC00040
/*EOSAELSO *?GOCOOO5O

C****p*SUBROUJTINE FINDS SPECTRAL BAND FOR GIVEN SINGLE WAVELENGTH GOCOOO70
KWAVE=60U)U'C GA0086C
IF(WAVEI.GE.O.40.AND.WAVEI.LT.0.?0)KWAVE-1 GOGOOOSO
IF(WAVEI.GE.O.?0.AND.WAVEI.LT.1.20)KWAVE=2 GOGOO10
IF(UAVEI.GE.3.00.AND.WAVEI.LT.5.00>KUAVE=4 GoOG0Wo
IF(WAVEI.GE.B.00.AHD.tdtVEl.LT.12.0>kWAVE-5 GOGOOI2O
IF(idAVE1.EQ.i.06) KWAVE=3 GOGooi3o
IF(WAYE1.EO.10.6) KWAVE=6 GOG00140
IF(WAVEi.EQ.94.0) KWvAVE=? GOG06lSO
IF(WAVE1.GT.3i8S.0.AND.WAYEI,LT.3195.0)kWAVE=7 GOGOOI6O
RETURN GOGOOI170
END GOGOO160
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SUBROUTINE PARMS(IEAT) PAROCOI 0

/*SUBROUTINE PARMS */PAR 00030
C/* CRNAD MODULE */PAROOO4O

ce*EOSAEL6O 'w/-PAROOOSO

C*4.SSSETS DIFFUSION PARAMETER DEFAULTS AS FUNCTION OF PASQUILL CATEGORYPAROOO7O
COMMON/MECN3/ZDIFF,YDIFF,SIGZR,XREFZ,UIDP,HK,VS,RC,4M PAROOOSO
YDIFF-0 .355 PAR00090
Nk=0.*002 PAROOS 00
VS=0.021 PAROofI 10
RC.0 .70 PARO0I2O
XPEFZI 00.0 PAROO3O
IFCICAT.QT.3)CO TO 1 PARQO14Q
WINDP=0. 10 PAR0Q156
ZDIFF=2. 08 PARO00160
1*1=1000.0 PAROO
S1GZR=14. 0 PARO~lSO
GO TO 3 PAROOI96

i IF<ICAT.CT.4)CO TO 2 PAR00200
WINDF=0. 0 PAROO2I 0
ZDIFF=l .40 PAR00220
1*1=300.0 PAROO23O
SICZR=7 .2 PAR0O240
GO TO 3 PAR 00250

2 WINDP-0.40 PAR0O260
ZDIFF=t .04 PARO027O
1*1=50.0 PAR 00280
SIGZR5. 0 PAROO290

3 RETURN PAR00300
END PAR0O3I u
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SUBROUTINE EX<TIN(Ebb) EkTNOOI 0

/*SUBROUTINE EXTIN */EXTNOO3O
GRHAD MODULE */EXTNOO4O

EOSAELSO * /EXT N 050

c*****PROGRAN TO SET EXTINCTION COEFFICIENTS FOR UF/RP SMOKE**** EXTHOO70
DIMENSION EX27),CX(?) EXTNOOSO
DATA CX/4.304..2.166,1 ,541,0.350,0.338,O,364,0.001/ EXTNO 090
DO 1 1-1,7 EXIN01DO
EX( I)=CX( I) EXTN0I 10

i CONTINUE EXTNC'120
RETURN EXTNOI30
END EXTN014O
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.SUBROUTINE UMEAN( J, TJ) UMEOOI00

C e. SUBROUTINE UME(4N :v/ U M E 000 3 0
,-*GRNAD MODULE * /UriE00040

cer* EOSAELGO */?UMEOOO50

C*****CALC.ULATES MEAiN WIND SPEED OVER EXTENT OF CLOUD UME0007O
COMONEcNIX(l),Y(l),ZI(1),TTI(),EMUNBReEkP UME00080
COMMOt/MECH2/U2, WDA , THETA, UBXB, QLENH UME0OO90
COMO/M/EC3/ZDIFFYDIF,SIGZR,XREFZ,WINDP,HK,VS,RC,NM UMEOO1100
IC= 0 UE01
QD =ABS(QLENTH*SIN(THETA>) UMEOC 120
P - WINOP +1.0 UMEOO 30
Ci=P*2. 0**.INDP UMEGOI140
272=21( J5 UMEOGI150
IF(22-2. 0)10,10,20 UMIE00166

10 CONTINUE UME0O170
Z=.0 UMEGO 180

21=0.01 UMEQ00190
GO TO 200 UMEO0200

20 Zi=ZI( J,-1 .5*SIGZR UMEOO2I 0
I,-(Z1 )3(130,40 UMEO022O

30 21=0.01 UMIEO0230
40 CONTINUE UMEO024U

UH = (U2/AC22-2i)*Cl-))*1.22**PZI1**P) UMEOO250
US=UH UMEOO260

50 CONTINUE UMEOO270
Xc = UH*TJ UMEO02SO
22 = 22(J) - (VS/l00,0)*(XC/UH> UMEOO29O
IF( 22-2.0)l51,151,155 UME00300

151 CONTINUE UME0031 0
22=2.0 UMEO0320
Zi-u.01 UMEO330
GO TO 160 UMEO0340

155 CONTINUE UMEOO35O
SICZT = SIGZR*((XC+QD)/XREFZ>**ZDIFF UME00360
21 -21(J) - t.5"SICZT UMEOO3?0
1FC21 )159, 159,160 UME00380

159 CONTINUE UME00390
21=0.01 UMEOO400

160 UBXJ - (U2A(<22-21)*Ci))*(Z2**P-ZI**P), UMEOO4I
GO TO 1000 UMEO0420

200 CONTINUE UMEOO43O
US =L2 UME00440
UH=IJS UME00450
UBXJ=US UMEO0460

1000 CONTINUE UMEOO470
UBXJ = SQRT((UBXJ**2 + UH*.2)/2.0) UME00480
IC = IC + I UNED0490
IF(IC .EQ1i) UH = UBXJ UME00500
IF(IC.EO1l) GO TO 50 UMEOO5I10
UBXB=UBX J UMEO0520
RETURN UMEOO530
END UME0054O
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SUBROUTINE SUMA<XYZNDIM) SUMA0io 0
C/****44***4***44**4***44*~~~4*444**44****4**********/ SUMA 0020

0/* SUBROUTINE SUMA 4/ SUMAO030
GRNAD MODULE */ SUMAO040

EOSAELBO */ SUMAO050
C/**4***s*******4***44*4*4**4***44*4*****************/ SUMA 0060

4/ SUMAOO00
C/* PURPOSE: 4/ SUMAOOSO
C/* GENERAL PURPOSE INTEGRATION SUBROUTINE ./ SUMAO090
C/* USAGE: 4/ SUMAOD0
C/* CALLED FROM GRNAD TO GET INTEGRAL OF CONCENTRATION ALONG */ SUMAGIJo
C,* LINE-OF-SIGHT. 4/ SUMA0120
C/* DESCRIPTION OF PARAMETERS: */ SUMAoi30
C'* X INDEPENDENT VARIABLE */ SUMAOI4O
C/* Y DEPENDENT VARIABLE 4/ SUMAOis
C'* Z INTEGRAL OF Y OVER X */ SUMAO160
C * INDIM NUMBER OF POINTS 4/ SUMAOI7O
C/* SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED: 4/ SUMAO10O
Ci* NONE w/ SUMAOI9o
C/* COMMON BLOCK STATEMENTS REQUIRED; 4/ SUMA0200
C?* NONE 4/ SUMA0210
C/* REMARKS: */ SUMA0220
C/* AS USED BY GRENADE, X IS POSITION ONLINE-OF-SIGHT, Y IS */ SUMA0230
C/* LOCAL CONCENTRATION, Z IS TOTAL CONCENTRATION. / SUMA0240
C/* METHOD: 4/ SUMA0250
C/* SUMA INCREMENTS INTEGRAL BY AVERAGE OF LAST TWO Y VALUES 4/ SUMA0260
C/* TIMES DELTA X. 4/ SUMA02?

DIMENSION X(1000),Y(lO00),Z(i00) SUMA0290
SUM2 = 0.0 SUMA0300
IF (NDIM - 1) 4,3,1 SUMAO310

C *** INTEGRATION LOOP *4* SUMA0320
I DO 2 I . 2,NDIM SUMA0330

SUMI = SUM2 SUMA0340
SUM2 = SUM2 + 0.500*(X(1>-X(I-I))*(Y(I +Y<I-I)) SUMA0350

2 Z< 1--l = SUMI SUMA0360
3 Z NDIM) = SUM2 SUMA0370
4 RETURN SUMA0380

END SUMA0390
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SUBROUTINE LOCAT(I,X,Y,Z,XB,YB,ZB) LOC'OOO

C/* SUBROUTINE LOCAT */ LOC00030
C/* GRNAD MODULE */ LOCO0040
C/* EOSAEL8O */ LOCO0050

C/* PURPOSE: */ LOC00070
C,* LOCAT TRANSLATES POSITION INTO BURST AND WIND COORDINATES. */ LOCO0680
Ci* USAGE: *i LOCOO090
1/* CALLED BY CONCN */ LOCO0O0
C/* DESCRIPTION OF PARAMETERS: */ LOCO01iO
C/* T TIME (SECONDS), INPUT */ LOCO0120
C/* XYZ ORIGINAL POSITION (METERS), INPUT */ LOC00130
C/* XI,YI,ZI ORIGINAL BURST POSITION <METERS), INPUT */ LOC00140
C/* WDA ANGLE BETWEEN WIND VECTOR AND LINE OF SIGHT */ LOC00150
C/* (RADIANS), INPUT */ LOCOOi6O
C/* XBYB,ZB TRANSLATED POSITION (METERS), OUTPUT */ LOC00170
C/* SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED; */ LOCO180
C/ NOE */ LOCO0190
C/* COMMON BLOCK STATEMENTS REQUIREDi */ LOCO0200
C/* MECHI MECH2 */ LOC)62fO
C/* REMARKS: */ LOC00220
CL* ORIGINAL COORDINATES HAVE ORIGIN AT OBSERVER AND X-AXIS */ LOC00230
C/* THROUGH TARGET. NEW COORDINATES HAVE ORIGIN AT BURST */ LOC00240
C/* AND X-AXIS IN DIRECTION OF WIND VECTOR. */ LOC00250
C* METHOD; *' LOC00260
C.* STANDARD ROTATION AND TRANSLATION OF AXES */ LOC00270t.******************************************************************** LOCOO2SO

COMMON/MECHf/XI<t),YI(t),ZI(t),TTI(Q),EMUN,BREXP LOC00290
COMMON/MECH2/U2,WDA, THETA,UBXB, LENTH LOCO0300
XB = (X -XI(I))*COS(WDA) + (Y-YI(I))*SIN(WDA) LOCO0310
YB =-(X-XI(+))*SIN(WDA) (- YI())>*COS<WDA) LOt00320
28=2 LOC00330
IF<ZB.LT.O.O.AND.ABS(2B).GT.ZI(I)) ZB=O.0 LOC00340
RETURN LOC00350
END LOC00360
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SUBROUTINE DATRD(IWRIT, IFLAG) DATO0l0

SUBROUTINE DATRD */DATO0030
C/* GRNAD MODULE */DATO0040
C/* EOSAELSO /*/DATO0050

C*****THIS SUBROUTINE READS INPUT DATA IN EXACTLY THE SAME FORMAT AS DATO0070
C THE SMOKE(EOSAEL) PROGRAM DATO006e
C INPUTS DATO0090
C EACH CARD BEGINS WITH A 4 LETTER IDENTIFIER IN COL 1-4, DATO0100
C FOLLOWED BY AS MANY (REAL) FIELDS AS NEEDED, 10 COL. DATO0110
C PER FIELD BEGINNING IN COL 11. THE CARDS ARE NOT ORDER DATO0120
C DEPENDENT. DATO0130
C NAME IGNORED DATO014fi
C BURN IGNORED DATO0i50
C MUNC XMYMZM COORDINATES OF GRENADE FIRING TANK DATO0160
C HEAD HEADING OF GRENADE FIRING TANK CLOCKWISE DATO0170
C FROM NORTH DATOO80
C RNG GRENADE FIRING RANGE OF TANK DATOOI9O
C DLEN SPACING OF GRENADES ALONG LINE PERPENDICULAR DAT6,200
C TO HEADING DATOO2i0
C OBSC XOYOZO COORDIPATES OF THE OBSERVER (M,M,M) DATO0220
C TARC XTYT,ZT COORDINATES OF THE TARGET (MMM) DATO0230
C BART DATO0240
C STO STARTING TIME (ELAPSED TIME SINCE BLAST) DATO0250
c ETO ENDING TIME FOR CALCULATION DAT00260
C DTO TIME INCREMENT FOR CALCULATION DATO0270
C XNORTH X AXIS HEADING CLOCKWISE FROM NORTH DATO028O
C MUNT DATO0290
C XN NUMBER OF MUNITIONS FIRED AT THE SAME DATO0300
C LOCATION AND AT THE SAME TIME DATO0310
C FW FILL WEIGHT )LBS) DATO0320
C TBURN BURN TIME OF SMOKE TYPE (IGNORED) DATO0330
C ITYPE TYPE OF SMOKE (DEFAULTS TO 1) DATO0340
C 1.=WP, 2.=PWP, 3.=HC 4,=FOG OIL DATO0350
C EFF EFFICIENCY OF BURN (PERCENT). IF 0.0, DATO0360
C DEFAULTS TO 62,0X. DATO0370
C YF YIELD FACTOR IF O.0,DEFAULTS TO ANALYTICAL DATOO380
C MODEL DATO0390
C BRATE EXPONENTIAL BURN RATE PARAMETER DATO0400
C METR DATO04I0
C RHA RELATIVE HUMIDITY (PERCENT) DATO0420
C UW WIND VELOCITY (M/S) DATO0430
C WD WIND DIRECTION (DEGREES) DATO0440
C ICAT PASQUILL CATEGORY DATu0450
C I-A 2-B, 3-C, 4-D, 5-E, 6-F DATO0460
C AIRT SURFACE AIR TEMPERATURE (IGNORED) DATO0470
C TGRAD VERT TEMP GRADIENT (IGNORED) DATOO48O
C WPOWR WIND PROFILE EXPONENT (DIMENSIONLESS) DATO0490
C EXTC DESIRED CHANGES IN EXTINCTION COEFF. DATO0500
C (OPTIONAL). IF NOT USED OR READ AS 0. DATO05IO
C DEFAULTS TO ALPHA ARRAY VALUE IN STRNS. DATO0520
C BANDS ARE: DATO0530
C 0.4-0.7 MICRONS DATOO540
C 0.7-i.2 MICRONS DATO0550
C 1.06 MICRONS DATO0560
C 3.0-5.0 MICRONS DATO0570
C 8.0-12. MICRONS DATO058O
C 10.6 MICRONS DATO0590
C 94,0 GHZ, DATO0600
C MISC DIFFUSION PARAMETER OPTION CARD FOR GRNAD DATOO6iO
C SIGZR DOWNWIND REFERENCE AT 100 M REFERENCE DIST. DATO0620
C ZDIFF VERTICAL DIFFUSION COEFFICIENT DATO0630
C YDIFF CROSSWIND DIFFUSION COEFFICIENT DATO0640
C NM HEIGHT OF MIXING LAYER (METERS) DATO0650
C HK TERRAIN SCAVENGING COEFFICIENT DATO0660
C RC TERRAIN REFLECTION COEFFICIENT DATO0670
C VS SETTLING VELOCITY (CM SEC) DATO0680
C GO SIGNIFIES END OF THIS RUN, BUT NOT END OF INPUT DATO0690
C DONE END OF JOB. DATO0700
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DATGO7? 0
COMMON /IOUNIT/IOIN,IOOUT, IPHFUN,LOUNIT,NDIRTL'.NCLIMT,KSTOR,HPLOTUDATOOZ2O
COMMON /GEOMET/PTSC 15), I EOSS DAT00730
COMMON/CLYMATV'TEMP,PRESS,RN,AN,DP,VXS,CLDAMT,CLDNYT,FOGFRB, DAT00740

* WNDVEL,LJNDDIR, IPASCT DAT 00750
COMMON/MECHO/'XM,YM,ZM,XO,YO,ZO,XTIYT,ZT, ISTO, JETO, IDTO,XN.,FW, DAT0O760
*TBURN, ITYPE,EFF,YF,RNA,UW,UD, ICATAIRT,TGRAD,BRATE,HEAD,RNC, DAT00770
*DLEN,WPOWR, EXTCC 8), XMISC8), XNORTN DAT00780
DIMEN4SION DUMV(8),1RC26),IRl(10),R1(10>,EX(?),INAMEC35) DAT00790
DATA IR/2HPE,2NTR,2HMU,2HNT,2148A,2NRT,2HMU,2NNC-,2808,2HSC,2HTA, DATOO800
*2HRC,2NEX,2HTC,2HU,2HRN,24M,2SC,2NGO,24 ,2HDO,2HNE,.2HNA,2HME, DATOOSIO
*21411, 2HTP/ DAT0O820
IF CIFLAC.GT.0) GO TO 8 DAT00S30
DO 2 J=1,8 DAT0O840
XMIS( J)=O. 0 DAT00850

2 EX TC( J)=O0. DAT0086'
C*.** DATO0070
C*.' BEGINNINGQ OF READ LOOP DATOOSSO

C***DAT 00890
a CONTINUE DAT0cI900

IF(IiSRJT.EQ.O)CO TO 6 DATOOSI1 0
WPITE( IOOUT.200) DATOO920

200 FORMAT(H,21X,20''.''.'CARD INPUT*****',/.21X,40(2N--)) DAT00930
201 FORMAT(2A2,6X,35A2) DAT0O940
202 FORMAT(1N0,21X,2A2,6X,35A2) DAT00950

6 DO 7-0 1-1,13 DAT00960
IFCI.EQ.13) GO TO 310 DATOO970
IF<IFLMG.GT.0) GO TO 4 DAT0O98O
IFLHG=1 DATOO990
READ(IOIN,201>IRi(1),IR1<2),(INAME(J),J-1,35) DATOIOO
IFCILJRIT.EG.0) GO TO 4 DAT0l 010
I1RITEIOOLT,202)IRi(),IRI2>,(IHAME(J),J=1,35) DAT01O20

4 READ( IOIN,20)IRl(1) ,IRI(2),(R1C J),J-2,8) DAT01 030
IFCIWRIT.EQ.0) GO 10.5 DAT01 040
URJTE(IOUT,30>IR1Dl,IRi(2),(R(J),J=2,8) DATu1050

5 IF(lR1(l).EO.1RC21).AND.IR1(2).EG.!R(22)) GO TO 998 DATO1060
20 FORMATC2A2,6X,7F10.3) DATOI1070
30 FORMAT(lNO,21X,2A2,6X,7F10.3) DAT01080

E:*RELTIN DATO01090
C* REAIGINPUT DATA TO VARIABLE NAMES. DAT01 100

C*****DATOI 110
IF(1R1(1).EQ.IRUI).AND.IRi(2).EO.IR(2)) GO TO 90 DATOt120
IFCIRi(1).EQ.IRCJ).AND.JRI(2).EG.IR(4)) GO TO 100 DATOi13O
IF(IRI~f).EQ.IR(5).AND,XRI(2).EOIR(6)) GO TO Ito DATOII4O
IF(IRI(l).EQ.IR(7>.AND.IRI(2>.EG.IR(8;)) GO TO 120 DAT01150
IF(IR C1).EQ.IR(9).AND.1R1C2).EQ.IR(10>) GO TO 130 DATO1160
IF(XR1Ii).EQ.IR~t1).AND.IRIC2).EQ.IR<12)) GO TO 140 DATu1lO
IFCIR1(1).EQ.IR(13).AND.IRI<2).EQ.1R~l4)) GO TO 150 DATOiISO
IF(IRI~l).EQ.IR(15).AND.IRI<2).EQ.IR(i6)) GO TO 155 DAT01I9Q
IF(1R1C1).EQ.1RC17).AND.1R1C2).EQ.IR<lS)) GO TO 165 DAT01200
IF(IRi(1).EQ.IRCI9)tAND.IRI(2t.EO.IR(20)) GO TO 175 DAT01210
IFCIRiCi).EO.IR(21).AND,IR1(2>.EQ.IR(22)) GO TO 998 DAT01220
IF(1R1(1).EQ.IR(23).AND.IRI(2).EQ.IR(24)) GO TO 70 DAT01230
IFCIR1(l).EG.IR(25).AND.IR1(2).EG.IR(26)) GO TO 70 DAT01240

C*****DATO1250
C ERROR CAUTION FOR INVALID DATA CARD DATOI26O

C*****DATOI27O
IFLAC-2 DATOI 280
URITE( IOOUV,'80) DAT01290

80 FORMATC21X,35N*****CAUTION***** INVALID DATA CARD) DAT01300
GO TO 70 DAT0131 0

90 RHA - RI(2) DAT0132O
UW = Rlc3) DATOI330

WD = R1(4) DAT01340
ICAT -IFIX(Ri'(5)) DAT01 350
AIRT - R1(6) DATOI1360
TGRAD = R1<7) DAT01370
WAPOWR-RI( 8) DAT01 380

GO TO 70 DATQ1390
to0 XN - R1C2) DAT0I400
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Fu =453.6*Ric.35 DAT04I
TBURN = R1<4) DAT01420
!TYPE =IFIX(Ri(5)) DAT01430
EFF - R1<6) 0AT01440
YF=Rt(7) DAT01 450
BRATE=RJ(8) DATOI 460

GO TO 70 DATOt470
110 ISTO -IFIX(RI<2)) DAT01 496

IETO = IFIX(RI(3)) DAT01490
IDTO - IFIX(RI(4.> DAT01500
XNORTH= RI<5) DAT0t1
1F(ISTO.LE, 05ISTO~1 DAiT01 520

GO TO 70 DAT~i530
126 XM -Ri(25 DATOi540

Ym = R1(3) DAiT0i 550
zN = R1(4) DAT01 560
HEAD - Ri(5) DAT01576
RNG = R1(6) DAT01580
DLEN = R1(7) 0(401590

GO TO 70 DAT016OO
130 XG = R1<2) DAiTOI6I0

YO) - R1<3) DATOI 620
ZO = Rh(4. DT01630

GO TO 70 DAT01640
i40 XT -Ri(2) DAT01650

YT = R1<3) DAT01660
ZT =Ri(4) DAT01670

0* ** ** 00680
0*****BURN CARD DATA DUMMYED BY PROGRAM GRNAD***** DAT01690

155 D401700
15 DO 156 J=1 7 DATOi 710

156 DUMY( J )-R I (J+ I DAT01720
GO TO 70 DAT01730

150 DO 152 J-i,7 DAT01740
152 EXTC<J)=RI(J+1) DAT01750

GO TO 70 DAThI1760
165 DO 166 Jmi,7 DAT01770
166 XMIS(.J)=Rl( J+1) DAT01 780
70 CONTINUE DAT01790

175 GO TO 311 DAT0180
C*****DATOiSi 0

C****CAUTION FOR TOO MANY CARDS DAT01820
C* ** ** DAT01830

310 4RITE<IOOUT,32O) DAT01840
IFLAG=3 DAT01850

C*****DAT0I 860
C*****DEFAULT MON USER DEFINED INPUT***** DAT018?0

C.*****DAT0iSSO
311 IF(ITYPE.EQ.i)GO TO 3 DAT01890

ITYPE=1 DsAT01 900
URITE(IOOUT 171) DAT0191 0

171 FORMAT(1H iklX,J7H*****CAUTl0N***** f111H 21X,34MWRONG SMOKE TYPE DAT01920
*FOR PROGRAM GRNAD--DEFAULTED TO WP/AP) DAT01 930

3 IF(EFFEQ,0.0)EFF=62.0 DATQ1940
IF<YF.EO. 0. O)YF=3. 14.0. 032*RHA DAT01 950
IF<EXTC<I).GT.0,0)G0 TO I DAT01960
CALL EXTIN(EX) DATQ1 970
DO 7 1=',7 DAT0I 980

7 EXTC(I)=EX(I) DAT01990
1 CONTINUE DAT02000

320 FORMAT(21k 17H*****CAUTIOH****/ DAT02OI10
*21X,56HMOR9 THAN 10 DATA CARDS +NERED--REMAINING CARDS IGNORED) DAT02020
GO TO 9999 DAT02030

998 IFLAG-4 DAT02040
9999 IF<IGEOSW.NE.1) GO TO 555 DAT02050

DISKTM=1 000.
C*** CONVERT KM TO M.

XT-PTS I )*DISKTM DAT02060
YT-PTS 2 )*DISIKTM DAT02070
ZT-PTS( 3)*DISKTM DAT02080
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XO=PTS( 4 )*DISKTM DAT02090
YO=PTS(5 )*DISKTM DAT021 00
ZO=PTS( 6 )*DISKTM DATO2t 10

555 RETURN DAT02120
END DAT02130
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SUBROUTINE LT4M(HI,H2,ANQLE,ITYPE,IXY,TRAH,RADA,RADG,IEMISS,LEN, L4M00010
4MODEL.VIS,Vii,V22,Ti,ICLMAT,IERR,NR,IHAZ'E,MULDV) L4M00020
LOGICAL ISPOT,LOREAD,N16 L4M00030
COMMON /CONST/PI,P12,CA,TWOPI,TORRMB,CDEGK L4M00040
COMMON /M01/EH( 16.34),P34),T(34),WH34),Z34,WA(34,RE,M,NL L4MOOOSO
COMMON /M02/ WO(34),RO,TBOUND,JP,IM,ML,IP,JS TOIR L4M00060
COMMON /MO5/ C1(501 ),C2(258).C3(86),C4(33),CS(6-,C5D)UM(9),C(82), L4MOOO7O
ICi1(4),Ci2(15),C14(21),C15(<6) L4MOOOBO

COMMON ?,MO7/TR(6?),FW(67),FO(6?) L4MOOOSO
COMMON /MOB/5UM4..SLM5,SUMS,SUM 1 ,SUMS L4MOOJ 00
COMMON /M09/,RADMAX,RADMIN,VRMAXe,VRMIN L4MOOi 10
COMMON /M0:3/ FS(9 51I(9),52(9 ),FNH3(9),FHI(9),FH2C9),FNO2(5), L4M00120
1 01(9), 02(9), PPMSO2, PPMNH3, PPMNO2 L4MOOi 30
COMMON /'IOUNIT,'IOIN,bOCUT, IPHFUN,LOUNIT,.NDIRTU,NCLIMTKSTOR,NPLOTUL4mOOi4O
COMMON /LOWEX/WPATH(68,16),WLAY(34,i6),TBBY(68),TX<i6),BETAEX, L4MOOiS0
I CLDHGT,NCLD L4MO0i 60
COMMON /EMI/HMIN,KMAX,IJJ1,J2,JMIN,JEXTRA,NPI L4M00170
COMMON /EM2/W(16),EC.6),IL,IKMAX,LENTOR,NLL L4M00180
COMMON /BASPOT/ ANG(65),SUM(65),WYL<i6),NWVL,ALBB(16),BS(16) L4M00190
1 BE(16),SINCWJV,PF(65),LMAX L4M00200
COMMON /SPOTL 1'ISPOT,LOPEAD,Ni6 L4M0021 0
DIMENSION TP.AN(16) L4M00220
DIMENIJSON RADA(<16),RADi&(16) L4M00230

C PLANCK RADIANCE FUNCTION ..... L4M00240
FF:(T,V>=i.190956E-i6*(V**5)/(EXP~i.4399*V/T)-i.) L4M00250

C WATT CM-2 ST-i MICRON-i L4M00260

C PROGRAM MODIFIED LOUTRAN CALCULATES THE TRANSMITTANCE L4M00300
C OF THE ATMOSPHERE FROM 830 TO 1250, 2010 TO 3330, AND L4MOO3iO
C 50i0 TO 39990 CM-i (0.25 TO 2.0,3.0 TO 5.0,AND 8.0 TO 12.0 L4M00320
C MICRONS) AT 20 CM-i SPECTRAL INTERVALS ON A LINEAR WAVENLIMBER L4M00330
C SCALE. L4M00340
C REFRACTION AND EARTH CURVATURE EFFECTS ARE EXCLUDED. ATMOSPHERE L4M00350
C IS LAYERED IN ONE KM INTERVALS BETWEEN 0 AND 25 KM. 5 KM INTER- L4M00360
C VALS FROM 25 TO 50 KM, A 20 KM LAYER FROM 50 TO 70 KM A 30 KM L4M00370
C LAYER FROM 70 TO 100 KM, AND ONE FROM 100 KM TO INFINITY. L4M00380

C PROGRAM ACTIVATED BY SUBMISSION OF CARD SEQUENCE AS FOLLOWS L4M00400
C L4M001
C CARD 1 MODEL,IHAZE,ITYPE,LEN,JP,NPLT,IM,ML,IEMISS, L4M00420
C RO,TBOUND,BETAEX FORMAT ( 9I3,3F10.3) L4M00430
C MODEL =0,METEOROLOGICAL DATA SPECIFIED L4M00440
C =i,TROPICAL MODEL ATMOSPHERE L4M00450
C =2,MIDLATITUDE SUMMER L4M00460
C =3,MIDLATITUDE WINTER L4M004?0
C =4,SUBARCTIC SUMMER L4M00480
C =5,SUBARCTIC WINTER L4M00490
C =6,1962 US STANDARD L4M00500
C =7,NEW MODEL ATMOSPHERE L4M0051 0
C =8,ISRAELI STANDARD ATMOSPHERE (YEAR, DAYTIME) L4M00520
C =9,ISRAELI STANDARD ATMOSPHERE (YEAR, NIGHTTIME) L4M00530
C **AEROSOL ATTENUATION LIMITED TO 4 KM BASE HEIGHT AND 500 M THICK **L4M00540
C FOR SLANT PATHS IHAZE = 1,2, OR 3 ARE THE ONLY ALLOWED VALUES. L4M00550
C IHAZE 0O,NO AEROSOL ATTENUATION L4M00560
C -1, MARITIME POLAR L4M00570
C -2, MARITIME ARCTIC L4M00580
C in3, CONTINENTAL POLAR L4M00590
C =4, RAIN L4M00600
C -5, SNOW L4M0061 0
C =7, USER SUPPLIED EXTINCTION COEFFICIENT L4P100620
C (READ ON ATM CARD - SEE CARD 3 BELOW) L4M00630
C ITYPE =i,HORIZONTAL (CONSTANT PRESSURE) PATH L4M00640
C =2,VERTICAL OR SLANT PATH BETWEEN 2 ALTITUDES L4M00650
C C3,VERTICAL OR SLANT PATH TO SPACE L4M00660
C LEN -0,NORMAL OPERATION L4M00670
C =i,DOWNWARD LONG PATH L4M00690
C JP -0,NORMAL OPERATION 141900690
C -i,SUPPRESS PRINT OF HORfl AND VERTICAL PROFILES L4MOO700
C NPLT =0, NORMAL OPERATION 141900710
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c =I, IN TRANSMISSION MODE WRITE, WAVELENGTH (UM), L4MOO720
C H20, C02+, OZONE, N2 C, H20 C, MOL SCAT, L4MO0730
C NITRIC, S02, HN03, N02. IN EMISSION MODE L4MO0740
C WRITE WAVELENGTH (UM) AND RADIANCE PER MICRON. L4M00750
c RESULTS WILL BE WRITTEN ON NPLOTU (SEE COMMON BLOCK IOUNIT) L4MO0760
C IM =1,RADIOSONDE DATA TO BE READ INITIALLY L4MO0770
C =O,NORMAL OPERATION OR WHEN SUBSEQUENT CALCULATIONS L4MO0780
C ARE TO BE RUN WITH MODEL = 7 L4MOO790
C ML =NUMBER OF LEVELS TO BE READ IN FOR MODEL = 7 L4MOO8O0
C ***IM AND ML ONLY USED WHEN MODEL = 7 AND THEN ONLY ON L4M6O810
C FIRST CALCULATIONS WHEN DATA READ IN L4MO020
C IEMISS DETERMINES MODE OF EXECUTION OF PROGRAM L4MOO930
C =0, TRANSMITTANCE MODE L4MOO840
C =*,RADIANCE MODE L4M00850
C RO RADIUS OF THE EARTH (KM) AT LOCATION OF CALCULATION L4M00860
C ***DEFAULT WILL BE MIDLATITUDE VALUE OF 6371.23 KM WHEN L4MO0O70
C MODEL = 0 OR = 7 OTHERWISE DEFAULT IS EARTH RADIUSL4NOOBSO
C FOR STANDARD MODEL ATMOSPHERE SPECIFIED BY MODEL L4MOO890
C TBOUND TEMPERATURE OF EARTH (DEGREES K) AT LOCATION OF CALCUL4MOO900
C ***USED ONLY IN RADIANCE MODE FOR SLANT PATHS WHICH INTERSECT EARTH L4MO091o
C ***DEFAULT IS TEMPERATURE OF FIRST LAYER BOUNDARY TEMPERATURE L4MOO920
C BETAEX USER SUPPLIED EXTINCTION COEFFICIENT, INPUT ONLY L4MOO930
C WHEN IHAZE=7 L4M08940
C CARD 2 H1,H2,ANGLE.RANGE,BETA,VIS,CLDHGT FORMAT (7F10,3) L4MOO950
C Hi INITIAL ALTITUDE (KM) L4MO0960
C H2 FINAL ALTITUDE (KM) L4MO0970
C ANGLE INITIAL 2ENITH ANGLE (DEG) L4MO0980
C RANGE PATH LENGTH (KM) L4MOO990
C BETA EARTH CENTER ANGLE SUBTENDED BY Hi AND H2 (DEG) L4MOIOOO
C VIS SEA LEVEL VISUAL RANGE (KM) L4M0i010
C CLDHGT HEIGHT OF BOTTOM OF CLOUD LAYER <KM), WHEN IHAZE NE OL4MO1020
C ***VIS NOT REQUIRED ON THIS CARD IF ICLMAT (EOMAIN) -1 OR L4M01030
C ***THIS IS FIRST LOOP THROUGH LT4 L4MO1040
C ***SEE MANUAL FOR MORE DETAIL L4MO1050
C CARD 2A VIV2,MULDV FORMAT (2F10.3,I2) L4MI0u60
C Vi INITIAL FREQUENCY (CM**-I) L4MO1070
C V2 FINAL FREQUENCY (CM**-i) L4MO1080
C MULDV MULTIPLIER FOR FREQUENCY INCREMENT, WHERE'THE L4MO?090
C INCREMENT IS A MULTIPLE OF 20 (CM**-I). L4M01100
C OPTIONAL CARDS FOR RESPONSE FUNTION (SET BY MR=1 IN EOMAIN) L4M01l0
C CARD I: NUMBER OF VALUES FOR RESPONSE FUNCTION - FORMAT (12). L4MO1120
C CARDS 2 - NUMBER OF VALUESt FORMAT (2(ElO.4,1X)) L4M01130
C ONE VALUE OF WAVELENGTH (UM) AND RESPONSE FUNCTON PER CARD L4M01140
C CARD 3 IXY FORMAT (13) L4M01150
C IXY =O,EkIT LOWTRAN MODULE L4MOlt60
C =,SELECT NEW WAVE FREQUENCY RANGE (CARD 2A) L4MO1170
C =2,SELECT NEW DATA SEQUENCE (CARDS 1,2,2A,3) L4M01180
C =3,SELECT NEW CARD 2 AND CARD 3 L4MO1190
C =4,SELECT NEW CARD I AND CARD 3 L4M01200
C L4MO1210
C **FOR NON-STANDARD CONDITIONS SEE MANUAL L4M01220**********************************************************************L4**O 1230

VI=Vi L4MOt240
V2=V22 L4M01250
KMAX=16 L4MO1260
ISPOTI=0 L4M01270
RESPFN=O. L4MO1280
SUMRPF=0. L4M01290
SUMINT=0. L4MO3OO
IF (ISPOT) NPLT=O L4M01310

200 CONTINUE L4MO1320
IF (.NOT.LOREAD) GO TO 400 L4M01330
LOREAD=.FALSE, L4MO1340
READ <LOUNIT,3300) IATM,NL L4M01350
NL4=4*NL L4M01360
DO 299 I1,NL4 L4MO1370

299 READ (LOUNIT,3500) DUMMY L4MO1380
READ (LOUNIT,3510) PPMSO2,PPMHH3,PPMH02 L4MO1390
READ (LOUNIT,3?O0)(TR(I),FW(I),FO(I)I-1,67) L4M01400
READ (LOUNIT,3800)(CI(I),I=1,501) L4M01410
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READ' (LOUNIT,3800)(C2U) .I=1,258) L4MOi 420
READ (LOUNIT.3800)C3(I),J=l,86) L4MOI 430
READ (LOUNIT.3900)(C4(I),1=1,33) L4M01440
READ(LOUNIT,3810)(C5(1)..I-16) L4M01450
READ (LOUNIT..3900)(C8<I)..I-1,B2) L4MOI 460
READ (L0JT,4000)(C1 1(1), 1=1,4) L4MO1470
READ (LOUNIT,4010)(C12(I),1=1, 15) L4MO 1480
READ (LOLNIT,4020)(C14(I),I=1,2t) L4MO1490
READ <LOUNIT..4020)(Cl5(I),I-1,6) L4M01500
READ (LOUNIT,4010)(FS( I)..S1( I).S2( I),I19) L4MOISI 0
READ (LOUNIT,4010)(FNH3(I),FHI(),FH2(1), 1=1.9) L4M01520
READ <LQUNIT,4010)(FHO2(I),Ot<1),O2<1),1=1,9) L4"01530
REWIND LOUNIT L4MO1 540
IF (ISPOT) G0 TO 71(l L4M01550

400 CALL CKE R~Y,2,Y,,DEUD~S0.TA~) L4H01566
IF <IERP.EG.t RETURN L4M1 570

up~ L4M0580
JSTOR=O L4M015s90
SP =Cl L4,i0i600
IF (.NOT.lSPOT) GO TO 700 L4M0161 0
BETA=O, L4MOi 620
RAHGE=0. L4M 01630
po=ol. L4M0I640
IF (ITYPE.EQ.1 ) RANGE-AHGLE L4MOi 690
IF (IXY.EQ.0) GO TO 700 L4MOI 660

401 GO TO (500,700,600,680),IXY L4MOI 670
500 AVW=t.E404/V1 L4MO1 680

ALMi, E+04/'Y2 L4M0I690
sumh=o. LMQPI176O

600 IF (MODEL.Eg.0) GO TO 900 L4M0i7 0
I SPOT 1=i L4M01 730
GO TO 1000 L4M0i740

700 CONTINUE L4MOI 790
RE=637t .23 L4i01 760

680 IF <.NOT.ISPOT) READ (IOIN,3300) MODEL,IHAZE,ITYPE, L4MO70
I LEN..JP.NPLT.II1ML,IEMSS,RO,TBOUND L4MO1780

C*****IEMXSS-0-TRANS1ZSSION MODE / IEMISS=1-EMISSION MODE L4M01790
IF (IEMISS.E-Q.i),AND.<.NOT.ISPOT)> WRITE 'IOOUT,4100) L4M'0i90
IF C(IEMISS.EQ.0),AND.C.NOT.ISPOT)) WRITE (IOOUT,4200) L4M01810
IF (ISPOT) GO TO 800 L4M01820
1F(MODELEQ,0,OR.MODEL.,EQ.7) GO TO 210 L4MO1830

710 READ(LOUt4IT,3300:qATMHL L4M't0840
MSKIP-(MODEL-i )/2 L4M01850
IFd<1SKIP.EG.0) GO TO 220 L4M0I 60
IF (MSKIP.EQ.4) MSIP=3 L0101870
DO 230 J=l,MSKIP L4MO1880
DO 230 1-1,NL L4MO1 890

230 PEAD(LOUNIT,3500) DUMMY L4M019OO
220 CONTINUE L4110191 0

c ISRAELI STD ATM READS L4M0920
IF (MODELEQ8f) GO TO 270 L4M01 930
IF &r1ODEL.EQ.9) GO TO 250 L4M01940
IF (2*(MODEL?2).EQ,MODEL) GO TO 250 L4MO1 950

270 DO 2-40 I-t,NL L4M101960
240 READ(LOUINIT,3500)Z(X),P(I)..T(I),WA(I),WM<I),WDUI) L4M01970

GO TO 210 L4MOI 980
250 DO 260 '=i,NL L4M1 990
260 READ(LOuiMIT.3550)Z(I),P<I),T(I),WA(1),AH(I)..W(I) L4M02000
210 REWIND LOUNIT L4M0201 0

IF (ISPOT) RETURN L4M02020
800 M=MODEL L4M02030
900 IF (RO.GT.0) RE=RO L4M02040

LENTOR=LEN L4M02050
1000 CALL ABS0RB(IXY,IERR W,V1,V2,D,SUMA,ULD/,ANGLE,LEN.ITYPE,Ht,H2, L4MO2060

I MODEL..ISPOTI,RANGE,BETA,VIS,ICLMAT,1V1,IV2,IDV) L4t10207O
IF (IERR.Eg.1) TRAN(1)=1. L4M02080
IF (IERRE0.1) RETURN L4MO2090

1100 CONTINUE L4M021 00
IF (.NOT.ISPOT) W1RITE <IOOUT,4300) L4M021 10
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IF (.NOT.ISPOT) WRITE(I0OUT,4400) (WA(I), I=1,6),W(8),J~t0) L4NO2i2O
IF (,NOTISPOT) WR.ITE<IOOUT..4401) L4Mt2? 30
IF (.NOT.ISPOT5 WRITE (IOOUT..4500) W(1i).,W(12)..W(13).W(14), L4M02140

(,'( 15 ), 4K 16) L4P1O2150
1200 CONTINUE L4MO21 60
C NCLD WILL BE THE INDEX OF THE LAYER ABOVE CLDHOT L4MO2170

DO 5ICL=',b 46&
NCLD=ICLD L4MO21 90
IF <CLDHGiT.LT.Z(ICLD)) GO TO 6 L4MO2200

5 CONTINUE L4MO221 0
6 CONTINUE LM22

IF (CLDHGT.GT.Z(6)) WRITE (IO0UT,7. L4MO2230
7 FORMAT <IN ,25H**** WARNING FROM LOWTRAN,/,IX,14HCLOUD BASE IS L4M02240

I23HLIMITED TO 4 KM MAXIMUM,'> L4M02250
I~t L4M02260
L=1 L4M02270
Iv=liI L4MO2280
I COUNT= 0 L4MO2290
IF (N16.) KWAVE=Cl L4MO2300
IF <IEMISS.EQ.0) GO TO 1300 L4M0231 0
RADS.UM=UO, L4M02320
FACTOR=0A. L4MO2330
CALL LTPATH(WLAY,WPATH,TBBYANGLE,LE., ITYPE,Nj ..H2,MODEL) L4MO2340
IF (.NOT.ISPOT) WRITE (IOOUT,4600) L4P102350
IF (.NOT.ISPOT) WRITE <lOOUT,4700) L4M02360

C**** BEGINNING OF TRANSMITTANCE CALCULATIONS L4MO2370
i300 CON4TINUE L4MO2390

IF (H16)' K(WAVE-KWAVE.1 L4M02390
SUtIV=O. L4MO2400
TLOLD~i. L4MO241 0
TSOLD=I1 L4M02420
TX?=1 . L4fl02430
TX10=1, L4MO2440
I 1<LO-1 L4MO12450
TOL0=1 L4MO2460
IF <IEMISS.EQ,O) IKMAX=IKLO L4MO2470

C ONLY ONE LOOP FOR TRANSMISSION: LOOP OVER LAYERS FOR EMISSION L4MO2480
DO 2300 IK=IKLO..IKMAX L4MQ2490
IF (IEM~ISS.EQ.0) GO TO 1500 L4MO2500

C TRANSFER CUMULATIVE ABSORBER AMOUNTS FOR TN 1K TH LEVEL AND L4*102510
C THE K TN ABSORBER - EMISSION ONLY. L4M 02520

DO 1400 K=1A(MAX L4MO2530
W( K )WPATH( IK,K) L4MO2540

1400 CONTINUE L4M02550
1500 Ij=IK L4MO2560

IF (ICOUNT.EQ,05 GO TO 1600 L4MQ2570
IF (ICOUNT.EQ.50) GO TO 1600 L4MO2580
GO TO 1700 L4MO2590

1600 ICOUNT=0 L4MO2600
IF ((IEMISS.EQ.0).AND.(.NOT.ISPOT)) WRITE <IOOUT,4800: L4M026iO

1700 DO 1800 K=1,KMAX L4M02620
TX(K)-1 .0 L4M02630

J800 CONTINUE L4MO2640
I uOUNT I COUNT. I L4M02650
V=FLOAT( IV) L4MO2660
ALAM=t .E+04/V L 4MO(2670
I=( IV-830)/20+I L4M02680
SUI14=0, L4M02690
5UM5=0. L4t402700
SUM6=0, L4M0271 0
SUMS=O. L4MQ2?20
SUMI 1-0. L4M02730
CALL FREQSIAI,IV W,TX) L4M02740
TX( 9 )SUM4+SUM5+4UMS+SUMII1+SUM6 L4M02750
IF (TX(9).EG.O.0) GO TO 2000 L4MO2760
IF (TX(9).LE.0.1) GO TO 1900 L4MO2770
IF (TX((9).GT.20.) GO TO 2100 L4M02790
TX( 9)-EXP( -TX( 9)) L4MO2790
GO TO 2200 L4MO2800

1900 TX(9)utO-TX<9).O,5*TX(9)*TX(9) L4M0281 0
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GO TO 2200i L41102820
2 00 0 TX(9)=t.O L4M02836

GO TO 2200 L4MO2640
2100 TX(9)=O. L4MO2850
2200 TX<9,=TX< I ,*TXe2 ,*TX<3)*TX<9)*TX( 12)*TX 13)*TX( 14) L4MO2860

C AEROSOL COMPUTATIONS UNTIL LABEL I L4MO2670
IF (INAZE.EQ.O.OR.IK.NE,(NCLD-1)) CO TO I L4M6280

C L4MO2890
C IF SPOT IS CALLING LT4M WITH ITYPE =3, DO NOT INCLUDE AEROSOLS L4MO2900
C L4M0291 0

IF (ISPOT.AND.ITYPE.EQ.3) CO TO I L4MO2920
EXT55=3, 914/VIS L4M 02930

C UPPER LIMIT OF 500 METERS VERTICAL DISTANCE FOR XSC:ALE L4MO2940
C PASS HOkIZONTAL DIST IF ITYPE=1. SLANT DISTANCE IF ITYPE CT 1. L4M02950

IF (ITYPE.EQ.I) RNC=RANCE L4MO2960
IF (ITYFE.EQ,2.ANj,(H2-,GT.HI ).AND.(RANCE,I;T., ,5COS(ANLE*C--A)) L4M@2970

i RNG= 5,'COS( ANOLE*CeA) L4M62980
IF (ITYFE.EQ.2MND4.<H2I.LT.H1 ).AND, L4M02996

2 RNC=,5/-COS(<18Q,-ANGLE)*CA) L4MO301 0
IF (ITYPE.EQ.3.,D.RANCE.CT.,5CJSANGLE*C.)) L4MO3020

1 RNG=.5,,COS( ANGLE*CA : L4M0:3030
IF <ITYPE,E.3AN.kANGE.LT..000i) L4MO3040

I RNG=,5/'COS( ANCLE*CA) L4 MO'30 ) 0
ISLANT I TYPE-i L4M 030160
CARLL XSEALE FOR TOTAL PATH LENGTH TRANSMISSION FOR AEROSOL L4MOZ30
CALL XSCALE LAM,8.,EXT55,T7,IERR,ISLAT,IHAZE,NC,NCLEI L4MO3080
IF (TERREG-) RETURN L4MO3090

C USER OPTIONS L4M631 00
IF (IHAZE.EQ.7) TX7=EXP(-BETAEX*RANGE) L4MO31 10
IF (ISPOTAND.IHA2E.EQ,8) TX7EXP(-BE<KWAVE)*RANGE) L4MO3120

I CONTINUE L4MO3 130
T(9 )=Tx( 9 )*TX7 L4MO3140

IF <IY.CE.130010) TX3)-TX(S8) L4M03150
THEW=TX( 9) L4MO31 60
IF (IEMISSEQ,) GC TO 2500 L4MQS176

C CMPUTER LIMIITS L4MOZ3tSO
BEBII=0. 0 L4t403196
IF~(1 S.43879*V/TBBY(IK)).LT.55. ) 8BII<=FF(TB8Y(Ile.),V) L4M60320Q

C AEROSOL COMPUTATIONS UNTIL LABEL 2 L4M0321 0
IF <IHA7E.EQ.0.OR.IK.NE.(NCLD-1)) GO TO 2 L4HO3220

C FIND AEROSOL ABSORPTION IN DIFFERENT WAVELENGTH BANDS FROM EXTN L4MO3230
IF <ALAM.LT.2.) T910=1. L4MU3240
IF (ALAM,GE.3,,ANDALAM,LE,5,) TXIO=TX?**,2 L4MO3250
IF (ALAM,GE.8..AND.ALAM.LE.12,05) TXIO=TX7**,45 L4MO3260

2 CONTINUE L4MO3270
TLNEW=TX( 9)*TXi1 /( TX( 6)*TX7) L4M03280
TS14Ekf=TX7*TX( 6 )/TI 0 L4MO3290
DTAU=ABS( TLOLD-TLNEW) L4MO3300
IF <DTAU.LT.i.OE-5,AND,TLNEULT.i.OE-5) CO TO 2400 L4MO3310
SUMV=SUMV+( TOLD-TNEW )*BBIK L4MO3320
TLOLD=TLNEW L4MO13330
TSOLD-TSHEW L4MO3340
TOLD-=THNEW L4M03350

Z300 CONTINUE L4MO3360
2400 CONTINUE L4M03376

TAUG-0, L4MO3380
IF (HMIlLE,0.0,ANDIL,EQ.1> TAUC=TX<9) L4MO3390
Tt=T I> L4MO3400
IF (TBOUND.CT.0.0) TI=TSOUND L4MO341 0

C COMPUTER LIMITS L4MO 3420
BBG'=0. 0 L4M03430
IF(A8S( .43879*V/Tl .LT.95.) BOG-FF(Ti,V)*TAUC L4MO3440
IF (N16) RADG(KUAVE)-BBC*t.E.04 L4rI03450
IF (N16) RADA(KWAVE)-SUNV*t .E+04 L4MO(3460
IF (NMIN.LE.0) SUMV-SUMV+BG L4M03470
SUMNVSUMV L4M03480
IF <IV.CT.IVI) FACTOR=1.O L4M03490
IF (IV.GE.1V2) FACTOR-O.5 L4MO.350s
SIJMV=(i. OE*04/V**2)*SUMV L4MO351 0
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RS0M=PDUM+DV*FACTOR*SUMV L 4103520
IF (.NOT.ISPOT) WRITE (IOOLIT,4900) V, L41103530
I LA1,SU1V.SUMVV.RDSUM,T(9),TX7,TXIO L4MO3540

IF (NPLT.Ef).1) WRITE (NPLOTU..98) AL~tl,SUMVV L4MO3550
98 FOJRMAT (F7.4,IX,E13.5) L4MO13560

IF (SUMV.GE.RADMAX) VRMAX=V L4MO3570
IF~ LiMV.tiE.RA)PI$X) RADMAX=SUM'V L4M103560O
IF (SMVLE.RADMIN') VRMIN=V L.+r'1i7%590
IF (SUMV.LE.RADiIN) RADMIIM=SUMV LqriO3bO0

.2500) f4=t.-TX<9) L41103610C
IF (IV.EQ.ivi.uR.IY.QE.1V2. A8=6.5*Ar L41103620
suJNP=9 LINA.f8'D v L4110:3630
IF <IEMIS$.'EQ~i) GO TO 2600 L41103640
IF ( .NOT.ISPOT) WRITE <IOOUT,5000) IV, L41103650
I LAM.(TX(K).K=1,6),TX(11 ),TX(12),TX(13).<14), L41103660

2 SUM'A,TX(9)..TX7 L4M03670
IF (NPLT,EO.1 ) WRITE(NPLOTU,99) ALAM,(TX(K),K=1,6),(TX(,J),J=11,14)L4M03680

99 FO~RMAT (F7.4,10(1X..F6.4)) L4M03690
2600 CONTINUE L4M03700

RESPFN=RESFN( NR, ALAM) L 4M 0:371 Q
SUMPPF=SUMRPF*RESPFN L4P103720
IF (IV. GT.XVi) SLIINT-SL'11INT+ 5*( OLDTX9*OLDRFN+TX( 9 *RE8PFN')* L41103730

+8s 1 &./FLOAT( IV)-1 ./FLO)AT( XV-IDV))*I .E+04 L41103740
IF (H16) TRA<K41VE.'=TX<9 L4M 03750
OLDTX9=TX( 9) L4M&3760
OLD PFN=RE SPFN L41103776
!Y=!i+.WY L4MO3786
IF (IV.GE,IV2> GO TO 2700 L41103790
lGO TO i300 L41103806

2700 CONMTI NU-E L4M0381 0
IF (t4R.NE.l) SUMRPF=I. L41103620
SUMIXNT-SUMINT,'(SUIr<PF*1 ,E.04*AS~i IFLAT<IVI )-1.,IFLC'AT(IV2))) L4MG3830
IF ( .NOT.ISFOT) TRANI )=,S-UMI14T L41103840
IF (.NOT.ISPOT.AND.NREQ.I) WRITE c.IOOUT..3250) SUIHIT L4M03650
IF (.NOT.ISPOT.AND.NR.NE.1) WRITE <IOOUT..3275) SUMiINT L4110386O
RESPFN=O. L4MO3870
SUMPPF=0. L4MO3880
SUMNT=0. L4MO3890
IF ((IEMISS.EQ.1).RNDI.<.NOT.ISPOT)) WRITE (IOOUT..5ifO: L4MO3900

I RMIN,RADMIN,VRMAX,RADMAX L4110391 0
JSTOR=0 L4M03920

* =l0-SUMA -FLOATC XV-JVl) L 4113931
IF (ISPOT) RETURN L4110394 0
WRITE <IOOUT,5200) IV1,IV,SUMA,AS L4MO3950
IF ((IEMISS.EO.1).AND.(,NOTISPOT)) WRITE (ICOUT,5300) RADSUM L41103960
IF <,NOT.ISPOT) READ (IOIIN,330O) IXY L41103970
IF (IXY.EQ.0) GO TO 3100 L41103980
GO TO (2800,700,2900,680..3i00).IXY L41103990

28110 CONTINUE L41104000
READ <IOIN,45400) VI.V2A'IULDV L4110401 0
CALL CKER (V1,V2,DV,IV1,1V2,IDV,IERR,MULDV,ISFOT,TRANC1)) L41104020
IF (ZERR.Eg.1) RETURN L41104030
AVW=ioooo0./VI L4MO4040
ALAM~l 0000,/V2 L41104050
WPITE <IOOUT,5500) Vi,V2,DV,ALAMAVW L41104060
SUMA=0.0 L4MO4070
GO TO 1100 L41104080

2900 IF (MODEL.EQ.0) GO TO 800 L41104090
GO TO 401 L4MO000

3000 CONTINUE L41041 10
READ (IOIN,3300) 110EL,IHA2E,ITYPE,LEN.JPANPLT,IM, L4MO4120

I IL, IEfISS,RO,TBOEJNO,&ETAEX L41104130
IF (IEMISS.EQ.1) WRITE (IOOUT,4i00) L4P041 40
IF (IEMISS.EQ.0) WRITE (IOOIIT,4200) L4104 1 50
LEIITOR-LEN L41041 60
GO TO 800 L4M04i?O

3100 RETURN L4MO080~
C L0104190
3250 FORMAT (/,)X,49HWAVELENGTH AND SENSOR INTEGRATED TRANSMISSION - L41104200

+,E10.4) L.4P1421 0
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3275 FORMAT (KiX,3?NUAVELENGTH INTEGRATED TRANSMISSION = EiO,45 L4M04226
3300 FORMAT C 913,.3FI0.3) L4M 04230
3500 FORMAT CF6.l,2(E9.3,F5.l,E9.3.2E7.I)) L4M04240
3910 FORMATC3FB.3) L4M04250
3550 FORMATCF6.I,3?X,E9.3,FSI,ES.3,2E7.I) L4M04260
3700 FORMAT C4(F6.3,2F7.4)) L4M04270
3800 FORMAT (15F5.2) L4M04280
3810 FORMAT(15F5,3) L4M04290
3900 FORMAT <8E9.2) L4N04300
4000 FORMAT (12F6.3) L4M0431 0
461 0 FORMAT( I FS.4. L4N04320
4 02 0 FORMAT( IOFS 3 ) L4M04330
41i0( FORMAT C1HI,40X..36HLT4M ATMOSPHERIC TRANSMISSION MOrLLE,t/lX, L4M04340

1 45HPROGRAM WILL BE EXECUTED IN THE EMISSION MODE) L4M04350
4200U FOIRMAT (lHl,40X,36NLT4N ATMOSPHERIC TRANSMISSION MODULE..??, Ix. L4H04360

I 49HPROGRAM WILL BE EXECUTED IN THE TRANSMISSION MODE) L4M04370
4300 FORMAT (/10kS6k EQUIVALENT SEA LEVEL ABSORBER AMOUINTS L4M04380

1/V21X,56HWATER VAPOUR C02 ETC. OZONE NITROGEN CCONT),L4M04390
2 42H H20 (CONT) MOL SCAT OZONEU-V)/24X, L4M04400
3 7HGM CM-2,1OX,2HKM,1OX..6HATM CM,10X,2HKM,9XJ7HGM CM-2, L4M04410
4 1OX,2HICM,IOX,6HATM CM) L4M04420

4400 FORMAT(hIOX,10H W<l-6,8)=,?CE14,3)/,IXolX.7H WJ(10)=,58X,E4'3/) L4M04430
4401 FORMAT(//23X..1IHNITRIC ACID,BX,3HS02.lIIX.3HNN3,1IX,3Hl402?.) L4M04440
4500 FORMAT(/IOX,IOH W(1I-16)=,SCEI4,3)/) L4M04450
4600 FORMAT (IHI ,30X,2HRADIANCECWATTS/CM2-STER-XXX)) L4M04460
4700 FORMAT (IN ,lOX,37HFR(CM-1) WVLCMICRON) PER CM-I L4M044?O

1 lONPER MICRON,26H INTEGRAL TRANS,IX,4( IN-), L4M04480
2 11H AERO TRAN ,4(IH-)o/,1X,84X,17H EXTN ABS) L4M04490

4800 FORMAT (1H1,?,IX,2X,ISHFREQ WAVELENGTH,2X,3HH20..3X,4HC02+,4X, L4M04500
1 30HOZONE N2 C H20 C MOL S lIX, L4MO45IO
2 22HNITRIC S02 HN0O3,4X,16HNO2 INTEGRATED, L4M04520
3 2X.13HTOTAL AEROSOL,'lX,1X,13H CM-I MICRONS,10C3X..SHTRANS),L4M04530
4 2X,24HABSORPTION TRANS TRANS) L4M04540

4900 FORMAT CI iN* DX.F8. 1 ,F13.6,.3EI3.5,F13.6, IX,F7.5,3X,F7,5) L4M04550
5000 FORMAT (IN ,16,llF8.4,Ftl.4,F8.4,lX,F7.5) L4M04560
5100 FORMAT CIHO,8H RADMIN ,F12.3,Ei2.5,/,8H RADMAX ,F12.3, L4M04570

I E12.5) L4M04580
5200 FORMAT (1H0,26H INTEGRATED ASORPTION FROM, 15,4H TO ,I5 L4M04590

1 7N CM-I ,jFlO.2,25H, AVERAGE TRANSMITTANCE =,F6.4) L4M04600
5300 FORMAT (IN ,22H INTEGRATED RADIANCE =,E12.5,13N WATT CM -2 ,2HSR)L4MO4610
5400 FORMAT (2F10.3..12) L4M04620
5'500 FORMAT (.-'lOX,21H FREQUENCY RANGE Vlt ,F7.1,9H CM-i TO ,L4M04630

1 4HV2= ,F7.1,14H CM-I FOR DV =,F6,1..SH CM-I L4M04640
2 ,F6.2,3H - ,F5.2,10H MICRONS ))L4M04650

END L4M04660
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SUBROUTINE %ABSOPRB(IXY,IERR,W,Vl,V2,DV,SUMAMULOV, NGLE,LEN,ITV'PE, ASS0O00
I H1,H2,MDEL.ISPOT,ANE,8ETA,VIS,ICLMATIVl,IV2,IDV> ASS00020

COMMON /GEOMETPTS( 15).IGEOSW A~SS0030
COMMON /CLYtAT/TEMP,PRESS,RHI,AH1,DPI VISI,CLDAMT, ASS00040
1 CLDHYT,FOGPRB,14NDVEL,WNHDER, IP4SCT ABS00050
COMMON /CONST.'Pl,P12 CA,TWOPI,TOR.MB..CDEGK ASS00060
COMMON /ZOUNIT/IIOIN,iOOIT,IPHFUN,LONT,NDIRTU,CL.11T,KSTOR.t4LOTUABSOODO
COMMON -'MDIEH( 16,4',P(34),T(34),WH(34),Z(34),kdA34),RE,M,NL ABSC'0080
COMMON /1402? bO34),RO,TBOUND,JP,IM,ML,IP,JSTOR ABSOO090
COMMON /M09ZRADMAX ,RADMIN, VRMAX, VRMIN Assool 00
COMMON /EM1/HMIt4,KMAX 11) il J2,JMIN,JEXTRA,NPI B00i
COMMON /L~kX/EXP4TH464, 7 4,LAY( 34, 16 ), Te8Y(E.p),TX(16),8ETAEX, AL;SO012O
I CLDHGT..NCLQ ABS001 30
COMMON /SPOTLO/-ISPOT..LQREAD,N16 A800140
CO)MMON ./M03/ FS( 9),Sl(9),S2(9),FNH3(9),FH1(9),FH2<9),FNO2(9), APS00150
I 01 9).O2- 9),PPI1SO2,PPMNH3,,PPCINO2 ABSOOI 60
LOGICAL !SPOT,N16,LOREAO ASS001 70
DIMENE-ION VH(16),W(16),E< 16) ABSOOIBO

C EH(?,.I) REPLACES HSTOR ASS00190
C EH(9,I) REPLACES HIIX ABSO0200

DATA <EH(9,I),I=1,34) /90,.,.3.., , ,61, , AS0210
1 2.,2.1,23...0,.7,,2,,2,60,38,26,022,.*00,'ABS00220

F<A)=EXP( 18,9766-14,9595*A-2,43882*A*A)*A ABS00230O
TMPYIS=VIS A B. 0 240
IF (1SPOTi.EQ.I) GO TO 200 kes002so
IF <MODELEQ.0 GO TO 400 ABS 00260
IF (I>X'.EO.3) GO TO 100 AR00270o
IF (M.EQ.?.ANb.IM,NE,0> GO TO 400 ARS00280
IF (IXN'.GT.3) GO TO 1566 ABSO00290

C WHEN lXY=O VIS IS READ IN MAIN AB 500300
1 00 IF (.NOT.ISPOT) READ (IOIN,6200) H i, H2,ANGLE, RANGE, A E,0 31 0

1 BETA,VIS,CLDHGT ASS0032
IF(IGEOSW.NEI) GO TO ill ASS00330
HI =F-TS< 3) ASS00340
H2=PTS( 6) A8S00356
RAN'-E=SQPT< (PTS( 1)-PTS( 4.) )**2+( PTS 2 )-PTS( 5) )**2+ ASS00360

*( PTb( 3)-PTS( 6) )**2) A8SO6370
ill CONTINUE ASSO038O

IF (IXY.EQ,0) VIS='TMPYIS ABS00390
200 XI=RE+Hi A~SS040

X2=RE+H2 ABS004I 0
IF (ITYPE.EQ.3) GO TO 1000 ABS00420
IF (ITYPE.E0.1) GO TO 1500 ABS00430
IF (RANGE.EQ,0,) GO TO 1200 ABS00440
IF <,NOT,ISPOT) WRITE (IOOUIT,6300) Hi,H2,ANGLE,RANGF, ASSO4SO
I SETA,VIS ABS00460
IF (H2.EQ,0,AND.ANGLE.NE.0O GO To 300 ABS00470
ANGLE= ACOS(0.,S*(H2-HI )*( 1.+X2/X1 )/RANGE-RAN4GE/'XI):?CA ABS004aO
GO TO 1400 ABS00490

300 42=SQRT<(XI/RANGE+RANGE/XI.0 *COS(ANGLE*CA)>*11* *ABS00500

SRANGE) ABSOOS5 0
H2-x2-RE ASSOO520
Go TO 7400 A6SO0530

400 CONTINUE ASS00540
IF (ML.LE.0) ML=1 AEBS00550
DO 900 K-1,ML ABS00560

C, CLIMATE OPTION - SEE COMMON /CLYMAT/ ABS00570
IF <M.EQ,0.AND,.NOT.ISPOT) READ~ (IOIN.,6400), Hl,P(I), AS00580
I TMP,DP,. H,WH(K ),WO(K),VIS,RANGE AS00590

IF<IGEOSW.NE,1) GO TO 444 ASS00600
HI -PTS( 3) ASS0061 0
H2=PTS 6) ABS00620
RANG.E=SQRT( (PTS~ I)-PTS( 4) )**2+( PTS( 2)-PTS(5) )**2-* ASS00630

+( PTtS( 3 )-PTS< 6) )**2)> AB00640
444 CONTINUE AS00650

IF (ICLMAT.HE.1) GO TO 500 ABS00660
TMP=TEMP ABS00670
P< 1 ' =PRESS ABS00690
DP=1p i ASS00690
PH=RHI ABS00700
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6j(k )=AN i gApsooTi
VIS=VIS1 AF 500720

300 iF (IXY.EQ.0.MND.ICLMAT.NE.1) VIS=TMPYIS H503
IF (M ,GT,0), ANDcNOT, ISPCT)) READ~ <I10INA64 00)> 2(KV)A, 6(1; B04 0
I PCK),THP,DP,RH,WHCKt WO<K) APS0075,

IF C(t'.E.0).AND.(.HOT.ISPOT)) WRITE <IOOUT,6500) Hi, ABS00760
I P(1),TMP,DP,RH,WH(K),WO(KL.VIS,RANGE A9S00770
IF Ct'.EQ0O) Z<K)=Nl ABSO0t'80

IF <(K).GE.25. ) J=(Z(K)-25. )/5.0+26. ABS00800
I F (7(kle). GE. 5 0,0) J=( 2(K'l-5 0.t'120,t31. ABSOOSI 0
IF (2(k>.GE,70. ) J=(Z(K')-7O )/30..32. A8600820
IF (J.GT.33) J-33 APSOOS3u
FAC=2( k -FLOA1Y 4-1) ASS00840
IF r.J.LT.26) GO TO 600 ABSOU85O
FAC=(<K )-5, 0*FLOIAT( 4-26 )-25. )/5. A850560
IF (J.GE.31) FAC=(Z<k)-5.X'20. ABSOOS7O
IF (J.QE.32) FAC=(Z(K)-70.)/30. ABsoosso
IF( FRC.GT.1.0) FAC=1.0 ABS6089O

600 L=J+i ABSO 090)
T( K)=THP+CDEGK, AesooSI 0
TT=CDEGK/T( K A8S00920
IF (PH.LE.0.0j) TT-CDEGKA'CDECkeDP) ABSOO9Ju
iF (isAI.( k .LE,00> W H( K)F (TT) ABc (094c0
IF (RH.GT. 0.0) WH( lf)= 0. 0 1*RN*WH ik) ABS00950
EH( 7,6 =o.0 A8S00960
IF CEI-19JJ).LE.O,) GO TO 700 AS00970
EH(7,IC )=EHC9. J)*(EHCS,L)/EH(9. jfl**FAC ABS00980

700 CON4TINUE ASS99O
IF CMODEL.EO.0) GO TO 1500 ABsoI 000
IF (K.EQ.Ifn)AND.<.NOT. ISPOT) WRITE (ZO0OUT.6600) ABSOIOlo
IF (.NOT.ISPOT) WRITE CIOOIJT,6400) ZCK),P(K),TMP.DP, ABSO1020

I RH,W(K),WO(K) ASSl1030
900 CONTINUE ASS01040

I M =u A&PS(I j ct5'
NL=ML ABS~l 060

C NOTE THAT 2(1) MAY NOT CORRESPOND TO THE VALUES GIVEN FOR STANDARDRSOI1070
C MODEL ATMOSPHERES ABSOI 080

IF (IXY.GE.3> GO TO 1500 ABSOI 096
GO TO 100 ABBOt tOO

1000 IF (RANGE.GT.00O) GO TO 1100 ABBOt 110
GO TO 1500 ABsotI120

1100 ITYPE=2 ABSOI 130
BETA= ACOS( 0,5*(RANGE*RANCE/(X1*X2) -X2/Xi-XNIX2*)/CA ABSOI 140

1200 IF (BETA.EQ.6.) GO TO 1300 ABSOlI IS
BE T=CA*BETA ABSOI 160
X2=RE.H2 ABBSt 70
ANGLE=ATAN(X2*SIN(BET)/(X2*COS(BET)-Xt ).'CA ABSO1i8IS
IF CMNGLE.LT.0.) HNGLE=ANGLE+FI ABSOI 190
RANGE=X2*SIN( BET )/S]NC ANGLE*CA) ABSOI1200
BET=BETM A950121 0
GO TO 1500 ABS01 220

1300 RANGE=(X2/Xi )**2-(SINCANGLE*CA>))**2 ABS01230
IF (RANGE.GE. 0.0) RANCE=XI*(SQRT(RANGE)-ABS<COS<ANGLE*CA)>) A8S01240

1400 IF (ANGLE.NE.0..OR.AHGLE.NE.180. > BET=ASIN(RANGE*SIN(ANGLE*CA)/X2)ABSOI2SO
IF <ANGLE.LT.0.> ANGLE=ANGLE.PI A8S01260
IF (RANGE.LT.0.0) RANGE--RANGE ABSOI 270
BEW=BET 7/C A ABS01 280
IF (.t4GT.ISPOT) WRITE (IOOUT,6300) Hi,H2,ANGLE,RANGE. ABS0l290

1 BET,VIS ASS1300
1500 CONTINUE ABSOI1310

DO 1600 I=t,NL ABSOI 320
DO 1600 J=1,KPIAX ABSOI1330

1600 ULAV( 1,J )=0, A8S01340
SUI'A0., ASS01350

C WHEN IXY-O VI,Y2,MULDV ARE READ IN EOSAEL.MAJN A9S01360
IF (CIXY.EQ.1.OR.IXY.EQ.2).AND.(.NOT.ISPOT)) A8S01370
1 READ <lOIN 6250> VI,V2,MULDV ABS01 380
IF CCIXY.EO.I.OA.IXY.EQ.2).AND.(.NOT.ISPOT)) A9S01390

+ CALL CKER CVI,V2,DV,ZVI,1V2,XDV,JERR,HULDV,ISFA,TMPVIS) ABSOI400
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IF (IERR.EQ.1) RETURN' APS6100
IF ((ITYFE.EQ,1).AND.(.NOT.ISPOT)) WRITE (IOOUT..6700) A46501420
I Hl,R(4NGF ASS01430

IF (<ITYPE.EQ,2).(4ND.(,NOTISPOT)) WRITE (IOOUIT,6800) ASS01440
I HI,H2,ANGLE ASS01450

IF ((ITYPE,EQ,3).AND,(,NOTISPOT)) WRITE <IOOUT,6900) A45501460
I HlANGLE ABS01470

IF (PIODEL.EQ.0) M=7 ASSI1480
IF (M.EQ.I).AND.(.HOTISPOT>) WRITE (IGOUT,?200. M ASS0t490
IF ((M.EQ.2).AND.(.NOT.ISPOT)) WRITE (IOOUT..7300) M1 A4S01500
IF ((M.EG,3).AND,(.NOT.ISPOT)) WRITE (IOOUT,7400) M1 ASS151
IF (t'1EQ.4).AHD,(,NOTISPOT)) WRITE (IOOUT,7500) M ARS01520
IF K(MP1EQ.5).ANO.<.NOT.ISPOT)) WRITE (IOO)UT,7600) M ASS01530
IF <<M.EQ.6).AND.(.NOTISPOT)) WRITE (IOOUIT.7700, M A46S01540
IF ((M.EQ.8).(4ND.(.NOT.ISPOT)) WRITE (IOOUT,7800) M1 A4S01550
IF ((NEQ,9).AND.(.N0T,ISPOT)) WRITE (IOOUJT.7900) M ABS501560
AVW=10000./Vl ABS01570
ALAP10000./V2 ABS01 580
RADMI-i~r. E+38 ARS0590

RADMA=O(4BS0 600
YRMIH=O. A6601610
VRMAX=0. ARS 01620
IF (.NOT.ISPOT) WRITE <IOOUT.,9000) VI,V2,DV,(4LA1.,AW ABS601630
AVW-0. 5E-4*( VI V2) A48S01640
iA*iW=AVW*AVW ASS01650
IF ((JP.EQ.0).AND.(.NOT.ISPOT)) WRITE (I0OUT.8t00) A46S01660
IF (ITYPE.EQ.1) GO TO 2100 A48S01670

DO 1800 K=1,KMX AB8S01660
VH(K)=0. 0 AS01690

1800 CONTINUE A48S01760
BET(4=0.0 ABSO171 0
SR=0, 0 (48601720
IP-0 (4601730

C****- NOW DEFINE CONSTANT PRESSURE PATH QUANTITES EHW1-8) A48501740
Y=CA*ANGLE Aeso 1750
SPHI-SIH( Y) (4801760
Ri=(RE+Hi )*SPHI ABS01770
IF (HI .GT.Z(NL)) GO TO 1900 A46S01780
GO TO 2100 ABS501790

1900 X=<RE+Z<NL))/(RE+Ht) ABSOI 800
IF (SPHI.GT.X) GO TO 2000 (49601910
HI=Z( NL> ASS01820
JI =NL ABS01830
SPNJ=SPHI/X ASS01840
ANGLE=180.0- ASIH(SPHI)/CA (48601850
R1-<RE+H1 )*SPHI ABS0I 860
GO TO 2100 (4960170

2000 HMIN=Ri-RE (48601880
IF (.NOT.ISPOT) WRITE (IOOUT,6200) HIIIN (48601990
GO TO 6000 ABS01 900

2100 DO 2400 I-t,NL A48S01910
PS=P( I)/t 013.0 A48S01920
TS=COEGK/-T( I) A48S01930
X=PS*TS ABS01940

C--- COMPUTE MASS DENSITY (G M1-3) FROM IDEAL GAS LAW --- 850S1950
C--- 1292.02 DENSITY OF STANDARD COMPOSITION AIR AT STP --- 8A601960

WA(4() =1292.02*X A48601970
PT=PS*SQRT( TS) A48S01980
D=0. 1*UH( I) ABSOI1990
EN( 1,1 )D*PT**0.9 A48S02000
EH( 2,1 )X*PT**0 .75 A48S0201 0
EH(4,1I)m0.8*PT*X ASS02020
PPW-4 .56E-5*D*CDEGK/TS ASS02030
TSI-( 296. 0/CDEG< *TS A48802040
EH(5,I)aD*PPIJ*EXP(6,08*(TSi-1 .0.)+0,002*D*(PS-PPW) ABS02050
EH<10,X)-D*(PPW..12*PS-PPW))*EXP(4,56*(TS-.0)) ABS02060
EH( 6,1 )X A48S02070
EH(9,1I)-46.666?*WO( I) ABS020LRO
EH(3,1)mEH<8 I)*PT**0,4 AB9S02090

C EH(11..I)=HN03 (4B§ORBER AMOUNT (ATM-CM).KM A49802100
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EH(ilI)=PS*TS*EH(9,I)*LO0E-04 ABS021 10
IF (MODEL.E0G.0OR.MODEL.EQ.7) EH(11,I)-PS*TS*EH<7,I)*1 .0E-04 ABS02120

C*****EH(12,I) = S02 ABSORBER AMOUNT (ATM-CM)./KM ABS02130
EH(12,I)=0,772E-04*PPMSO2*tdA(I)*PS**0.07122*TS**0,06159 ASS02140
EH(13,I)=0.772E-04*PPMNH3*WA(I>*PS**0.52125*TS**(-0,60438) ABS02150
EH(14,I)=0,772E-04*PPMNO2*W)A(I)*PS**0.18066*TS**0.20911 ASS02160

C***K'=15 FOR ASL 3.3 - 4.3- MICRON 1420 CONTINLUUM ABS02170
EH( 15, 1 I=PPtI*D ABS02180

C***K=16 FOR 4.6 - 4.8 MICRON H420 CONTINUUM ASS02190
EH( 16,1 )=PPW*(PPW+3, OE-03*<PS-PPW,) ABS02200
IF (I.EQ.NL) GO TO 2300 ASS0221 0
IF <MODEL.EQ.O.AND.I.GE.1) GO TO 3600 ASS02220
T2=T. 1+i) AS02230
W2=ttH< 1+1 i AB02240
PPiJ=4 .56E-6*U2*T2 A8802250

2.300 IF (Hf.GE,2(I>) J1=l ABS02260
IF (<JP.EQ.0).AND.<.NOT.ISPOT)) ABS02270

1WPITE ( IOOUT..8300)I,Z I ),(EH<K, I),K=1.6)..EH(8, I)..EH(K, I )K=1 0.. 4)A8502280
2400 CONTINUE ABS02290

CALL POINT (Hi,N,NPi,TX) 486023i0
J 1 N ABS02320
DO 2500 K=l,KMAX ASS02330

2500 E(K)=TX(K) ASS02340
JE XTRA=O 0ABS02350
.JM IN1=0 ABS 02360

C**ITYPE=i MEANS HORIZONTAL PATH *******************4S27
IF (ITYPEEC41) GO TO 3600 ASS02380
IF (ITYPE.ECI.3) H2=Zd4L) ABSK3u

C** ANGLE GREATER THAN 90 DEGREES MEANS DOWNWARD TRAJECTORY *******B0400
IF (ANGLE.GT.90.0) GO TO 3800 48602e41 0

C** IF THE PATH IS NOT HORIZONTAL OR DOWNWARD THEN IT IS UPWARD TRAJECTOABS02420
2600 IF (ANGLEGT.90,0.AND.NPl.GT.0) Ji-Ji*1 A8S02430

J2=NL A8S02440
IF (ITYPE.ED.3. GO TO 2700 ABS02450
CALL POINT (H2..N,NP,TX) ASS02460
J2=N ABS02470
IF (NP,GT.O) J2=J2-1 ABS02480

2700 DO 2800 K=i,KMAX ABS02490
IF (K.Eg.9,OR.K.EQ.7) GO TO 2800 ABS 02500
EH( ic,*J i )=E(K ) 48902510
IF (ITYPE.Eg.3) GO TO 2800 ASS02520
EH( K..J2.1)=T)<(K) 482

2800 CONTINUE ABS02540
C**** NOW DEFINE VERTICAL PATH QUANTITIES VH(1-8. A8S02550

IF ((JP.EQ.G).AND.(,NOT,ISPOT)) WRITE (IOOUT..8400) A8802560
DO 2900 K=1,KMAX ABS 02570

2900 W4JK)=0. ABS02580
DO 3500 I=JI,J2 ABS02590
X(I=Z(I) ABS02600
IF (I.LT.NL) X2=Z(I+1) ABS02610
IF (I.EQ.NL) X2=Z<I) ABS 02620
IF (I.EQ.Ji) X1=Hi A8802630
IF (I.EQ.J2) X2-H2 A8S02640
DZ=X2-Xi A8S02650
IF <I.EQ.NL) DZ-ZU1)-Z(I-1) A8S02660
DS=DZ ABS 02670

C***** UPWARP TRAJECTORY ASS02680
RX= RE.X1 jA RE+X2) ABS02690
THETA= ASIN(SPHI ).CA ABS02700
PHI1= ASIN<SPHI*RX)/CA ABS0271 u
BET=THETA-PHI ABS02720
SALP=RX*SPHI AB602730
IF (SPHI.GT.I .E-10) DS-<RE.X2)*SIN(BET*CA)/SPHI ABS02740
BETA=8ETA.BET A8S02750
PSI =BETA+PH I-ANGLE ASS02760
PHI=180.-PHI ABS02770
SR=SR.DS 48502780o
JEXTRA- 0 ASS02790
DO 3400 K-l,KMAX ABS 02800
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IF rk.EQ.?.OR.K.EQ.9) GO TO 3100 MBSO 81 0
EY=DS*EH(K.!) A8S02820
IF (I.EO.NL) GO TO 3000 A8S02830
IF (EN(K,I),EQ0O,.OREH(KI+l>.EQ.0.O) GO TO 3100 ABS02B4u
IF CEH(K,I>.EQ.EHCK,I+1)) GO TO 3200 ABS02850
EV05S*(EHCK,I)-EHCK,I+1))'ALOGCENCK,IX'EHCK,I+l)) A5S02860
GO TEO ,I.O.O 320O010 ASS02870

3010I E<,)E.(.)G O3G AS u288 0
IF (EH(K,I-ltEQ.0.0) GO TO 3100 ABS02890
IF (EH(K,I).EQEHCK,I-1)) GO TO 3200 A8S02900
EV=EV.'ALOC(EH(K, I-I)/EN(K, I)) A9S0291 0
GO TO 3200 A8S02920

3100 EV=0. ABS0293u
3200 VH(K)=VH(K)tEV A8S02940

IF KI.EO.JSTOR) GO TO 3300 ABSO295O
WLAP 1 , K )=EV+W4( K) ABS 02960
W( K)=0. ABSO2970
GO TO 3400 ASS02980

3300 tid K )=FV ABS0299u
IF (.H.EJ2) GO TO 3400 ABS 03000
bILAY( j2+ iK>W c ABSO3i06
W( K )=0 A8S03020
JEgTRH=i ABSO3O3u

3400 CONTINUE AStSO3O4O
IF ((JP.EQ.0).ANDC(.NOT.ISPOT)) WRITE CXOOUT.18500) 1, AB603050
I XW,CVHCL),L=1,6),VHCS),PSI,PHI..BETA,THETA,SR ABS03060

IF (I.GE.NL) GO TO 3500 ABS03070
SPHI=SPHI*RX ASS0308Q
IF (SALP.GF.l.) SPHI=SALP ABSO3O9u

3500 CONTINUE ABS031 00
GO TO 5800 ABS03I I0

C**** HORIZONTAL PATH ABS03120
3600 DO 3700 K=1,KMAX ABS0S33

IF (K.EO.7.OR.K.EQ.9) GO TO 3700 ASS03140
W(K)=RANGE*EH(K. 1) A8S03150
IF (fODEL.GT.O) W(KW-RANCE*TX<(K) ABSO3I160
VH(K )=W( K) ABSO3IBO

3700 CON4TINUE AS3S
GO TO 61u0 A850319O

3800 CONTINUE A6S03200
C**** DOWNWARD TRAJECTORY AS6321 0

K2=0 A8503220
IF 04P1.EGf) JI=J1-1 ABS03230
IF (JILE.0) JI=1 A6503240
J2,JI +1 A2S03250
JWJ1 +1 ABS03260
IF (H2.GT.Z<Ji+1).OR.Hi.EO.H2) GO TO 4000 A8S03270
IF04MP1.EQ.I.AND.H2.GE.Z(JW+1)) GO TO 4000 ABS03280
CALL POINT (H2,N,NP2,TX) A6503290
DO 3900 K-l,KPIAX A5S03300

3900 W(K)=TX(K) A8S0331 0
IF (H.TH)H=H2 ABS03320
,12-MN A6803330

4000 A0=CRE.Hi )SSPHI A8S03340
DO 4100 I=1,JI nBSO3350
NNIN-A0-RE AE.S03360
JMIN~l A9S03370
IF (HIN.LE.ZC Itt)) GO TO 4200 ABS03380

4100 CONTINUE AB603390
4200 X=HMIN ASS034 00

IF (Ht.1N.LE.0) GO TO 4400 A9S0341 0
CALL POINT (X,N,NP,TX) A6S03420
JPI IN-N A9S03430
HPIINtAO-RE ABS03440
IF CASCX.-HMIH).CT.0.0001) GO TO 4200 APS03450
IF (H2.GE.HI) J2-N A8S03460
IF (H2.GE.Hl.OR.2.LT.J'IN) H-H'IN A9S03470
IF (.NOT.ISPOT) WRITE (IOOUT,0600) HI'IN AB803480
IF (H2.LT.I*IIN) J2-N A9S03490
IF CcH2,LT.HfIN)AD(KNOT.ISPOT)) WRITE (IOOUT,8700) MIIN ABS0:3"00
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GO TO 4500 AP03510
4400 IF (.NGT.ISPOT) WRITE <IOOUeT,8600) HMIN AB603520

IF <H2.LT.H1.) GO TO 4500 ABS03530
IF ((ITYPE.EQ,3.OR.H2.GE.HI).AND.<,NQT.ISPOT5) ASS03540

I WRITE (IOOiLIT,88005 ABS03550
ITYPE=2 ASS03560
JMIrd=O ABS03570
J2-1 ASS03560
H2-0.0 ABS03590
H-0, 0 ABS 03600

C****' NOW DEFINE VERTICAL PATH QUANTITIES VN~i-S) AS63610
4500 IF < <JPEQ, 0). AND(.NOT.I SPOT)) WR IT E <IOOUIT,8400) ASS03620

JSTOR=J-i ABS03630
DO 5100 I1,NL ABS03640
J=J-1 ASS03650
IF (I.NE.i) X1=ZJ+1> A8603660
X2=2( J) A860367i
IF cJ.EQ.J2.AND.K2,EQ.0) X2=H ABS03680
IF <J.EQ.JMIN.AND.k2.EQ.1) X2=HMIr4 ABS03690
HM~tRE+Xi )*SPHI-RE ABS03700
IF r.HM.GT.Z<.J).AND.HM.CT.X2) X2=HM AB58037) 0
RX(R.E+X1 )A RE+X2' ABS03720
DS=Xi -x2 ASS03730
ALP=90, 0 A8603740
THET= ASIN(SPHI5/CA APS03750
SALP=RX*SPHI ABS03760
IF (A8S(2-HiI>.GT.1 .OE-55 ALP= ASIN(SALP)/CA ASS03770
BET=ALP-THET ABS03780
iF <3PHI CT. 1. E-I 0. DS-(RE+X25*SINBET*CA*,SPHI ARS03796
THETA=180. 0-THET ABS03800
BETA=BETA+BET ABS03SI 0
PSI=8ETA-ALP-ANGLE.i80. 0 ABS03820

SR=SR+DS BS03830
DO 5000 K=I,KMAX A48S03840
IF (K.EQ.7,OR.K.EQ,9) GO TO 5000 ABS03850
AJ-EH<K, J) ABS03860
BJ-EH(K, J+1) ABS03870
IF (J.EQ.JI) BJ-E(K) ABS03880
IF (JEQ.J2,AND.H2.LT.Hi.AND.H2.CT.0.0) AJ=trhK5 ABS03890
IF <J.EQiJMIN.ANDH2.CE.H1) AJ-TX(<K> ASS03900
IF (J.EG.JMIN.AND.ABS(H2-HM).LT.1.OE-55 AJ=TX<K) A88039io
IF (K2.EQ,O) GO TO 4600 ABS03920
IF <j.EQ.J2) BJ=W<K) ABS03930
IF (J,EQ.JMIN) AJ=TX(K) ABS03940

4600 IF (AJ,EO.0,0,OR.BJ.EO.0.0) GO TO 4800 48803950
IF (AJ.EG.BJ> GO TO 4700 ABS03960
EV=DS*( AJ-BJ )/ALOC( AJ/BJ> ABS 03970
GO TO 4900 ASS03980

4700 EY-DS*AJ ABS03990
GO TO 4900 ASS04000

4800 EV=0.0 ABS04I00
4900 VH(K)aVH~k)+EV ASS04020
5000 WLAY(JK)=EY ABS04030

IF (<JP.EQ.0).PND.NOT.ISPOT)) WRITE (IOOUT,8500) J, ABS04040
I X1,(VH(L),L=1,6),YH<8),PSI,ALP,BETA,THETA,SR ABS0405O

IF (JEQ.J2,ANDH2-GE.NI) GO TO 5600 ASS04060
IF (J.EQ.JMIN.AND.K2.EQ.i) GO TO 5400 AeS04O0
SPHI -SALP ASS04080
IF <J.EQ.J2.AND.K2.EQ.0) GO TO 5200 ABS04090

5100 CONTINUE ABSO4I000
5200 IF (HMIN.LE.0) GO TO 5800 ABS041 10

IF <<LENEQ.0>.AND.(.NOT.ISPOT)) WRITE ([OOLFT,8900) ASSO4I2O
IF ((LEN.EQ.1)-AND.(.NOT.ISPOT)) WRITE (IOOUT.,9000) ASS04130
IF (LMEEQ) GO TO 5800 ABS04140
K2-t ABS04150
XI-X2 ASS04160
IF (ABS(Xi-HPIIN).LE.0.001 GO TO 5800 ABS04170
H=HMIN ABSO4I8O
JuJ2+1 ABS0096
IF <~NP2.E~t) J-J-1 ABS04200

333



B=BETA A6$042 0
PH=180 0- ASIN(SPHI)/'CA ABS04220
TS=R ABS04230
PSPSI A8604240
DO 5300 K=IKMAX ABS04250

5300 E. K)=VH(K) ASS04260
GO TO 4500 ABS04270

5400 BETR=2.*BETA-B ABS04280
PsI=?.*PsI-PS ABS04290
SP=2. *SR-TS ABS04300

c LONG PATH TAKEN ABS04310
PHI=PH ASS04320
DO 5500 K=i,KMAX AB504330

5500 VH(K)=2.*VH(K)-ECK) ABS04340
GO TO 5800 AS04350

5600 DO 5700 K=1,KMAX AB504360
5700 VH(K)=2.0*VH(K) ASS04370

BETA=2. 0*BETA ABS04380
SF:=2 O*SR ABS04390
IF (H2.EQ.Hi) GO TO 5800 AS04400
SPHI=SIN(ANGLE*CA) ABSO44i 0
GO TO 2600 ABS04420

5800 CONTINUE ABS04430
DO 5900 K=i,KMAX ABS04440
W< K )=VHCK) AS04450

5900 CONTINUE ABS04460
6000 CONTINUE ABS04470

6100 RETURN ABS 04480
C ABS04490
6200 FORMAT <7FI0.3) ABS04500

6250 FORMAT C2F10,3,I2) ABS04510
6300 FORMAT <WHO,9X,4H HW=,F7.3,6HKM,H2=,F7.3,9HKM,ANGLE=, ABS04520

I F8.4,13HGEOM. RANGE =,F7.2,SHKM,BETA=,FS.5, AS04530
2 5H,VIS=,F6.1) ABS04540

6400 FORMAT (3F10.3,2F5. t,2E10.3,2F10.3) ABS04550
6500 FORMAT (IOX,26HINPUT METEOROLOGICAL DATA;/10X,2H'=, A8S04560

I F?.2,TH KM, P=,F7.2,6H MB,T-,FS.I,SH C, DEW , ABS04570
2 7HPT.TEMP,F5.1,17H C, REL HUMIDITY= F5.1, ASS04580
3 16H C, 820 DENSITY=,IPE9.2,7H GM M-i/10X, ASS04590
4 15H OZONE DENSITY=,ES.2,20H GM-3, VISUAL RANGE= ABS04600
5 OPF6.1,IOH KM,RANGE=,FIO.3,4H KM ) ABS04610

6600 FORMAT (14H MODEL ATMOSPHERE NO. 7,/4X,6HZ (KM),3X, ABS04620
1 6HP (MB),4X,3OHT (C) DEW PT XRH H20(GM.M-3) , ASS04630
2 19HO3CGMM-3) NO. DEN.) ASS04640

6700 FORMAT (//IOX,28H HORIZONTAL PATH, ALTITUDE =,F7.3, ABS04650
1 11H KM,RANGE =,F7.3,3H KM) AS04660

6800 FORMAT (//IOX,37H SLANT PATH BETWEEN ALTITUDES HI AND , ABS04670
I 13HH2 WHERE HI =,F7.3,BH KM H2 =,F7.3, ABS04680
2 18H KM,ZENITH ANGLE =,F7.3,8H DEGREES) AS04690

6900 FORMAT (//IOX,39H SLANT PATH TO SPACE FROM ALTITUDE HI A SS04700
1 F7.3,19H KM, ZENITH ANGLE =,F7.3, ASS04710
2 8H DEGREES) ASS04720

7200 FORMAT (/20X,ISH MODEL ATMOSPHERE ,I1,11H - TROPICAL) ABS04730
7300 FORMAT (/20X,I8H MODEL ATMOSPHERE ,11, ABS04740

1 21H - MIDLATITUDE SUMMER) AS04750
7400 FORMAT C/20X,iBH MODEL ATMOSPHERE 11, A804760

I 21H - MIDLATITUDE WINTER) ABS04770
7500 FORMAT (/20X,1BH MODEL ATMOSPHERE ,I1,4H = SUB-ARCTIC , ABS04780

1 7HF!UMMER ) A9S04790
7600 FORMAT (/20X,I8H MODEL ATMOSPHERE ,I1,14H SUB-ARCTIC , ABS04800

1 7HIINTER ) AS04810
7700 FORMAT (/20X,I8H MODEL ATMOSPHERE ,Il,iiH - 1962 US , ASS04820

I IOHSTANDARD ) ABS04830
7600 FORMAT(/20X,ISH MODEL ATMOSPHERE ,I,20H = ISRAELI STANDARD , ABS04840

1 16H(YEAR, DAYTIME) ) ABS04850
7900 FORMAT(/20X,18H MODEL ATMOSPHERE ,11,20H - ISRAELI STANDARD , ASS04860

B 18H(YEAR, NIGHTTIME) ) ABS04870
8000 FORMAT (/1OX,21H FREQUENCY RANGE VI- ,F7.1,9H CM-1 TO , AS04880

1 4HV2= F7.1,114H CM-I FOR DV -,F6.1,9H CM-1 C ABS04890
2 ,F6,2, H - ,F5.2, OH MICRONS )) AS04900
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810 FORMAT rfHI,///IOX,20H HORIZONTAL PROFILES/) ABS049iO
8200 FORMAT (38H TRAJECTORY MISSES EARTHS ATMOSPHERE. ABS04920

1 31HCLOSEST DISTANCE OF APPROACH IS,FIO.2.IX./ ASS04930
2 ,IX,I8HEND OF CALCULATION) ASS04940

8300 FORMAT (IX,14,F6.1,12(E9.3)) ABS04950
8400 FORMAT (1H1,///1OX,21H VERTICAL PROFILES ,53X,3HPSI, ABS04960

1 6X,3HPHI,6X,4HBETA,3X,I3HTHETA RANGE) ASS04970
8500 FORMAT (13,F6.1,7ElO.3,4F9.4,F6.1) ABS04980
8600 FORMAT (8H HMIN = ,F10.3) ABS04990
8700 FORMAT (40H H2 WAS SET LESS THAN HMIN AND HAS BEEN , ABS05000

1 34HRESET EQUAL TO HMIN I.E. H2 = ,Fl0.3) A8S05010
8800 FORMAT (41H PATH INTERSECTS EARTH - PATH CHANGED TO , A8S05020

I 23HTYPE 2 WITH H2 = 0.0 KM) ABS05030
8900 FORMAT (36H CHOICE OF TWO PATHS FOR THIS CASE - ASS05040

I 42HSHORTEST PATH TAKEN. FOR LONCER PATH SET ABS0500
2 6HLEN=I.) ABS05060

9000 FORMAT c44H CHOICE OF TWO PATHS FOR THIS CASE -LONGEST , ABS0570
1 41HPATH TAKEN, FOR SHORT PATH SET LEN = 0 ) AB505080

ENDL A SO5090
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SUBROUTINE CKER (VI,V2,DV,IVI,1V2,IDV,IERR.,MULDV)ISPOT,TRAN> CKROOO1O
LOGICAL ISPOT CKRODO020
COMMON /I'JUNiT/IOIN,IOOUT, IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUCKROOSO
IERR=0 CKROO040
IF (MULDV.LE.O> MULDVtI CKROO05O

C CHECK FOR PROPER WINDOW REGION CK R 0(060
IFOV2.LE.830.0) GO TO 1090 ckRooo?0
IF (V1.GE,1250.0,ANDV2,LE.2010,.> GO TO 1090 CKROOO6u
IF (VI.GE.3330,0.AND.V2.LT.5010.0> GO TO 1090 CkRooosu
IF (Vt.GE.39990.0) GO TO 1090 §KRQQI 00
GO TO 1100 CKRuuliu

1090 WR ITE( IOOUT,3190) CKROOI120
TRAN=1 . CKROOI3o
IERR=1 CKR 00140
RETURN CKR00150

C CHECK FOR PROPER INTEGER VALUES CKROO16O
1100 IV1=20*IFI)X((Vi10, 0)s20. 0)+10 CkR0OI 70

1V2=20*IFIXU(V2-1 0. 0)/20. 0t0.99)+1 0 CKROOI 80
IF UlV.LT.830' 1V1830 CKR0O19O
IF (IVi .LT.1250.AND.1V2,GT.1250) 1V2=1250 CKR0O200
IF (IV1.LT.2010.AND.1V2.GT.2010) IV1=2010 CKROO2I10
IF (IV! .LT.3330.AND.1V2.GT.3330) 1V2=3330 CKR00220
IF (IV1,LT.5010.AND.1V2.GT.5010) IVI=5010 CKR00230
IF (IV1.LT,39990,AND.1V2.GT.39990) 1V2=39"90 CKROO24O
VI=FLOAT(IVi) CKR002 0
V2=FLOAT( 1V2> CKROO2S0
DV=20 .*FLOATCMULDV) CKROO2'0
IWVCK=0 CKROO280
IDV=IFIX( DV) CkR00290

C WHEN CALLED FROM SPOT CHECK FOR MORE THAN 15 DIVISIONS CKROO300
C (16 WAVENUMEER VALUES) WHICH IS ARRAY SIZE. CKROO310
C CHECK HERE FOR ROUNDING PROBLEMS OH VI, V2 CAUSING CKR00320
C TOO SMALL AN INCREMENT CKROO330

IF (ISPOT.AND.(FLOATCIV2-1V1)/15..GT.CFLOAT(IDV)..001>)) IWVCK=1 CKR00340
IF (IWVCK.NE.1> GO TO 91 CKR00350
CKDV=FLOAT(1V2-IV1 >/C15.*20.) CKR00360
MULDV=IFIX( CKDV) CKRO0370
IF (FLOAT(MULDVX-CKDV.LT. .99> MULDV=MULDV+1 CKR00380
DVHOLD=20 .*FLOAT( MULDV) CKR00390
WRITE (IOOUT,93) DV,DVHOLD CKROO400
DV=DVHOLD CKROO41 0
IF (DV.LT.20.) DV-20. CKROO420
IDV=IFIXCDV) CKR00430

93 FORMAT (IX, 'DIVISION LIMITS CHANGED FROM ',F1O,3, CKROO440
+' TO tF10.3) CKROO450

91 CONTINUE CKR00460
RETURN CkR00470

3190 FORMAT CEXW******FREQUENCY IS OUTSIDE OF THE WINDOW*******'l CKROO480
I 6X,"i.*****TOTAL TRANSMITTANCE IS 1.0000******') CKROO490
END CKROO5O0
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SUBROUTINE FREQSL(I, IY,W..TX) FREOO0i
COMMON /MOS/ C1C501 ),C2(258),C3C86)",C4(33),C5(6),Coup1I(9),CS(82), FREOOO2O

IC11C4),C12C15,C14C21 ),C1SC6) FREO0030
COMMON /MO?/ TR6),FU(6?),FO(6?) FRE00040
COMMON /MOS/SLIM4,SUM5,SUM8,SUMI I,SUM6 FRE0005O
DIMENSION WC16),TX(16) FRE00060
IF (I.EO.1) GO TO 10 FRE00070
IF <I.GE.2.AND.I.LE.3) GO TO 11 FRE0iO8C
IF <I.CE.4.AND.I.LE.5) CO, TO 12 FPEO0O9O
IF (I.GE,6.ANDILE.12) GO TO 13 FRE0OIOO
IF (I.GE.13.AND.I.LE.21) GO TOt15 FREOOI10
IF (I.EO.22) GO TO 16 FRE06I26
IF (IE2.NILE5O.I.El.A4ILE29)RETURN FREO0i3O
IF (CIGE.60.AND.I.LE.63)),GO TO 14 FREOO14O
IF <I.GE.64.AND.I.LE.76) 6O TO IS FRE6OiSO
IF ((I.GE,??.AND.I,LE,81),OeR,(IGE,8?,AND,ILE,96)) GO TO iS FREOOi6O
IF <U.GE.82.AND.I.LE.86) GO TO 30 FREOO
IF ((I.GE,9?.AND.LE.10I).OR.(I.GE.IO5.ANrD.ILE.109)) GO TO 14 FREOCISO
IF (I.GE.iO2.AND.I.LE.04) GOTO 9 FREO6iSo
IF <I.GE.i10.AND.I.LE.ii2) GO TO 21 FREOO200
IF (I.GE.1l3.AND.I.LE.123) GO TO 22 FREOOlui 0
IF U(I.GE124ANDI.LE126).OR(I.GE.210.AND.I.LE.363)) GO TO 23 FREOO220
IF U(I.GE.364.AND.I.LE.419).OjR.I.GE.454.AND).I.LE.599))5 GO TO 2-4 FREOO 30
IF ((1 .GE.420.AND. I .LE.453).OR.< I.GE,600.AND), ILE.606t0,P.C I.GE FREOO240

l.i160.AND.I.LE.1334)) GO TO 35 FREOO2SO
IF CI.GE.60?.AND.I.LE.609) GO TO 25 FREOO26O
IF (I.GE.610.ANO.I.LE.621) GO TO 26 FREOO270
IF <CI .GE.622IAND. I.LE.629 0OR.CI .GE.686.AND. I.LE.i 159).OR. I .GE FREO02S0
1.1335)) GO TO 2? FREOO29O
IF (I.GE.630,AND.I.LE.685) GO TO 28 FREO030D

4 CALL H2OVAP(I,U,CI,TX) FREO0310
GO TO 40 FRE0O320

6 CALL OZONE(IW,C3,TX) FREO0330
7 CALL UNIMIXCI,W,C2,TX) FRE00340

GO TO 4 FRE00350
A CALL H02(I,WC15,TX) FRE 00360

GO TO 6 FRE00370
9 CALL H204i0(I,IV,4W,C5,TX,SUM5) FRE00380

GO TO 8 FRE00390
it CALL NH3(I,W,C14,TX) FREOO400

GO TO 9 FREOO41 0
11 CALL NITRIC(I,W,CII,SUMII,TX) FREO0420

GO TO 1O FRE00430
12 CALL NITRIC(I U,CII,SUMli,TX) FRE00440
13 CALL NH3CW,6I4,TX) FRE00450
14 CALL M20410(IDIV,WC5,TXISUM5) FRE00460

GO TO 6 FRE00470
15 CALL SO2CI,W,C12,Tg) FREO0480

GO TO 13 FRE00490
16 CALL 902C1,W,CI2,TX) FRE 00500

GO TO 14 FRE005100
le CALL H20410C1,IV,W,C5,TX,SU15) FRE00520
19 CALL NITROCI..U,C4,TX,SUM4) FRE00530

GO TO 6 FRE 00540
20 CALL S02C1,U,C12,TX) FRE00550

GO TO 1 FRE00560
21 CALL MOLSCT<IV,W,TX,SUM6) FREOOS?0

GO TO 14 FRE00580
22 CALL NOLSCTCIVU,TX,SUM6) FRE 00590

GO TO 6 FRE 00600
23 CALL NOLSCTCIV,U,TXSUM6) FRE00610

GO TO 7 FRE00620
24 CALL MOLSCT<IV,WTXJSUM65 FREO0630

GO TO 4 FRE00640
25 CALL UHNIXCJ,U,C2,TX) FRE00650
35 CALL MOLSCT(!V,W,TX,SUM6) FRE00660

GO TO 40 FRE00670
26 CALL UVOZNECI,W,CB,TX,SUMg) FRE00680

GO TO 25 FRE00690
2? CALL UVOZNECISU,CB,TX,SUMB) FRE00700
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CALL MOLSCT(IVW,TX,SUM6) FREOYto
GO TO 40 FREO0720

2 CALL H2OVAP(I,W,C1,TX) FREO0730
GO TO 27 FREO0740

.30 CALL H204i0#<I,IV.W,C5,TX,SLuM5') FRE00750
GO TO 20 FREO0760

46, RETURN FREO077O
END FREC0780
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SUBROUTINE H20VAPi I,W,C1,TX) H2VOO0
DIMENSION C1C501),TXC1),W(1) N2V00020

C*******************TRANSMITTANCE FOR WATER VAPOR***********************N2V00030
IF CWCl)nLT.0E-20) GO TO 500 H2V00040
IF <I.LE.22> Ii-I N2VOOOSO
IF (I.GE.6O.AHD.l.LE.126) 111I-3? H2V00060
1K! .GE.2IOAND.I .LE.419) 11=1-120 N2VOOO?0
IF( I.GE.454.AND. I.LE.599) 11=1-154 H2VOOOSO
IF (I.GE.630) Il=I-1e4 N2VOOOSO
lJS=ALOGIO(WCi ))+CI(I1) H VOOI 00
TX(1>=EXP(-lO**(-1.14619.O.55013*W'SI)) 142900110

500 RETURN 142900120
END 142V00i30
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SUBROUTINE H20410(I,.IV,W,C5,TX,SUM5) H2FOOOI 0
C***WIATER VAPOR CONTINUUM, 3-5 AND 8-12 MICRON REGIONS H2F00020

DIMENSION C5(6),TX<5),W(16) H2F00030
V=FLOAT( IV) H2F00040
IF<I.GT.109) GO TO 100 H2F00050
IF<U.GT.22) GO TO 200 H2FO0(60

C***1.LE,I.LE.22;CALCULATE OPTICAL DEPTH DUE TO 8-12 MICRON CONTINUUM H2FOO070
TX( 5 )=(4.1 8.5578. 0O*EXP( -7. 87E- 03*V ) :*bi( 5) H2FQ6080
GO TO 300 H2FOO090

2060 CONTINUE H2F0)01(10
IF(I.LT.63) GO TO 100 H2F6Qi i
IF(I.GT.69) GO TO 400 H2F0(i26

C.***63.LE.I.LE.68:CALCULATE OPTICAL DEPTH DUE TO 4.6-4,8 MICRON H2FOO130
C**.*CTINUUMMODEL FROM BEN-SHALOM ET AL. 1980..SPIE,VOL.25'?,261'. H2F00140

I I=I-62 H2F001 50
TX 9 )=C!9 11 )*577, 6*i4( 16) H2F:O1 60
GOQ TOb 300 H2FM076

400 CONTINUE H2FQOi80
IFeI.LT.77) GO TO 100 HZFOO i90

C**7.LEI,LE.1Q9:CALCULATE OPTICAL DEPTH DUE TO 3,3-4.3 MICRON H2F00200
C***CONTINIUM. MODEL FROM WATKINS ET AL.i9?9,APPL.OPT.,,OL~i8, 1149:. H2F(OO2iO

V=V* . OE-03 H2F00220
V2=V*V H2FOO230
Y3=VZ*V H2F 00240
CBURCH=46.4745-48.0898*V+i6.3988*V2-l .83217*V3 H2FOO250
CASL=-370. 082.508, 137*V-225.822*V2+32,7744*V3 H2FOO260
T-X( 5 )=CE.1RCH*W< 1 0 ).CASL*i( 15) H2FQQ27Q
GO TO 300 H2FOO260

100f TX<5)=0.') HZ F 0290
30s) SUMS=5TX(5) H2F 00300

IF(TX(5).LT.1.OE-05) GO TO 500 H2FOO3I 0
IF(TX<5).GT.20.O) GO TO 600 H2F 00320
TX< 5 )=EXP( -TX( 5)) H2 F00330
RETURN H2FQQ34Q

500 TX<5)=1.O H2FOO350
RETURN H2F 00360

6 06 TX5)sO.0 H2FOO370
RE TUR N H F 00380
END HZ F00390

340



SUBROUTINE LTPATH(WLA,PATH,TBVAGLENLE,IT-FE,H,H2,MDDEL> LTPOO6iO
COMMON /MOI/EH( 16,34),P(34),T(34),.WH(34),Z(34),wA<34),RE,M,N4L LTP00020
DIMENSION WLAY(34,16),TBBY(68),WPATH(68,26) LTPOO030
COMMON /EMI/HMIN,KMAXIJ,J1,J2,JMIN,JEXTRA;NPI LTPOO040
COMMON /EM2/W(16),E(16),IL,IKMAX,LENTOR,NLL LTPOO050
COMMON /IOUNIT/IOIH, IOOUT, IPHFUN,LOUNIT..NDIRTU,NCLIMT,KSTOR,NPLOTULTPOOO6O
COMMON /SPOTLO/"ISPOT.LOREAD,N16 LTPOO070
LOGICAL ISPOT,N16,LOREAD LTPOO080

555 IL=0 LTP00090
IF (ITYPE.EQ.1) GO TO 1000 LTPOO(i60
IF (UTYPE.E.2.ND.i.EQ2' j2=Ji LTPO00i 1
IF <H2,GT.H1,AND,kNGLE.GT,90,.ANDNPi.EQ,1) Ji=J1-i LTPQ6120
IF (jEXTRA.EQ.l) j2=j2+l LTP661 30
IF "(ITYPE.EQ.2).AND.(HI.GT.H2>.AND.<LENTOREO.i)) J2= LTP0OO40
SJ2-i LTP6056

IF (ITYPE.E0.3) J2=NL LTPQQ16Q
IF (.NOJT.ISPJT) WRITE (IGOUT..1260) LTP0OIOt
DO 100 IK=1,68 LTPC0180
TBBY(1K )=0. -TpQ(019o
DO 100 K=i,KtlAX L TP OO200
WPATH( IK..K)=0. LTP0O21 0

100 CONTINUE LTP00220
LE N=' L TP 00230
NLL=NL- I LTF001240
IL=jii.i LTP60250
I J=ILtNLL L TP 00260
DO: 200 K=i,KMAX LTP00270

E,'K)=0,LTPO 0280
20i' CONTINUE LTPOO290,

IF (ANrLE.GT.90,0> GO TO 300 LTP00300
LEI4~i .LTPOO3I 0
i L= J -1 LTPOO320
HM'IN-i.OE-6 LTPO 0330
I i=NLL LTF00340

300 CONTINUE LTP00350
DO 800 IK=1,68 LTP 00360
IF (LEN.EQ 0) IL=IL-1 LTP00370
IF (LEH.,EuQ, IL=IL41 LTP00380
IJ=liJ-i LTP00390
IF (IL.EQ.0) GO TO 800 LTF00400
DO 400 K=1,KMAX LTP0006
WJ<K)=E(K>+WLAY( IL,K) LTP00420
WPATH( IK, K )=W( K) LTPOO430

400 CONTINUE LTPOO440
IF (IL.LE.0.ORIL.GE.NL. GO TO 500 1-TP 00450
TSAP-(T(IL)+T<IL*! )*0,5 LTP 00460

C JEXTP.A IS I ONLY WHEN PROGRAM NEVER LEAVES ONE LAYER LTP0047u:
IF -JEXTRAEQ.1) TBAR=<T<Jl,.T<JI+i))*0,5 LTP0048O

500 CONTINUE LTP00490
TBBY( IK)=TBAR LTPOO500
DO 600 K=i,KMAX LTP005i 0
E( K )=tI(K) LTP0O520

600 CONTINUE LTP00530
IF <ANGLE,LE.90.0.AHD,1L,EQ,HLL) GO TO 900 LTPOO54O
IF (ITYPEEQ.3.AND.ANGLE.LE,9Q.0) GO TO 700 LTP00550
IF (ITYPE.EQ,3.AND.LEN.EQ.1,AND.IL.EQ.J2) GO TO 900 LTPOO560
IF (ITYPE.EQ.2.AND.LENTOR.EQ.0.AND.IL.EQ.J2) GO TO 900 LTPOO570
IF (IL.EQ, JMIN.AND,HMIN.GT. 0) LEN~i LTPOO58O
IF (IL.EQ.i.AND.HMIN.LE.0.0) GO TO 900 LTPOO590
IF (LENE0) GO TO 700 LTP00606
IF (ILEg. JMIH.AHD. IJ.EG. JL+NLL) IL-IL-t LTP0O6610
IF (ITYPE.EQ.2.AND.IL.EQJ2) GO TO 900 LTPOO620

700 CONTINUE LTPOO630
IF (.NOT.ISPOT) WRITE QOLT 1300) IK,((iPATH(IK,K),Kn LTP00640
I 1,6),PATH(IK,),<WPAT.ViK,K),K-10,14),TBBY(IK) LTP00650

800 CONTINUE LTPOO660
IKMAX=69 LTP00670
LE N=LENT OR LTPOO680
RETURN LTP00690

900 CONTINUE LTPO0700
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IF (.NOT.ISPOT) WRITE (IOOUT..1300 IK,(WPATN(IK,K),K- LTPOO?1i0
1 1 ,6),WPATHCIK,8tC<WPATHCIK,K),K=10,14tTSBYCIK) LTPOO720

IKMAX=IK LTP 00730
LEN=LEHTOR LTPOO740
RETURN LTP00750

1000 DO 1100 K1i.KMAX LTPOO760
WPATN( 1, K)=WCK) LTPOO770

1100 COI4TINUE LTPOO780
IF (MODEL.EO.0) J1i LTPC0?790
J2=J1 = LTPOOS00
TB~s'( 1 =T JI LTF6O8 0
IKMAX=1 LTPOOS2G
I K< I LTPOOB30
IF (.NOTISPOT) WRITE <IOOUT,1200) LTPOO84O
IF (.NOT.!SPOT) WRITE CIOOUT,1300) IK,CI4PATR(IK,K),K= LTPOO85O
t 1,6),WiPATH(IK,8),CWPATH(IK,K),K=10,14),TB'Y(IK) LTPOO860

HMIN4=1 .OE-6 LTPOO870
RETURN LT P00880

c LTPOO890
12001 FORMAT <(/,2OX1 37H CUMULATIVE ABSORBER A#MOLUNTS FOR THE ,LTPO0900

1 16HATMOSPHERIC PATH,/,, 8X,SHH2O,5X,4002t.6X, LTPO0910
2 2H03,7X,2HN2,6X,5HH120 C,4X,5HMOL S,4X,5H03 UV, LTPOO920
3 4X..5HH20 C,5X,4HHNO3,6X,3HSD2,6XJ3HNR3,6X,3HNO2:-, LTPOO930
4 5X,'4NTAVE) LTP00940

1300 FORMAT (15112E9.3,F10.3) LTP00950
END LTPOO960
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SUBROUTINE MOLSCT( IV,W,TX,SUM6) M0L6000
CS********TRANSMITTANCE FOR MOLECULAR SCATTERING ***********************M0L00020
c C6 EXPRESSION MODIFIED AS PER SHETTLE ET AL 1980,APPL.OPT.,VOL.19, MOLOOO3O
C 2872. MOLOOO4O

DIMNSION TX(6),LI(6) MOLOO65
V=FLOAT( IV) MOL 00060
C6=(Y**4)A9r,6?5?8E,1Ga1 .1 1936E.09*V**2 , M0L00076

TX 6 =C6*i( 6 ) MOLOO08O
SUH6=TX( b) MuL 00090
IF (TX(6t.EQ.0.0) GO TO 200 MOLOOIOO
IF TX( 6). LE.6.1 ) GO TO 100 MOLOOi 10
IF ( TX( 6.QT. 2 0,) GO TO 300 MOL~~ )f 20
TX( 6 )=E P( -TX( 6) MOL00130
GO TO 400 MOLOOI 40

i 00 TX( 6 =i . 0-TW 6 )+(0.5*TX( 6)*TX( 6 rIOLOOI 5
GO TO 400 MOLO 00160

200 TXc6)=1,u MOLOOI70
GO TO 400 MO L 0010

300 TX(6)=0.(u riOLo69O
400 RETURN MOLOO200

END MOLOO2 021C
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SUBROUT IN1E NH3. I, W, C13, TX) NHAOOOI 0
COMMON- /1M031 FS(9),S1(9),S2(9),FHJC9),FH1C9),FH2(-9),FN02(9)t NHAO0020
1 01(9) )02( 9),PPMSO2.PPMNH3,PPMNO2 NHAO003O
DIMENSION C13(21),TXC13),I~I(13>j NHAO004O

C NHAO0u60
c THIS SUBROUTINE CALCULATES THE TRANSMITTANCE BY NH3 < PPM READ IN NHAO007?0

c THE MAIN PRC'CRAM). NNA 00086
C NHAO600

IF W13).LTi.OE-20) GO TO 3 NHA00120
ijSi=ALOG1Oe(i3))+C13(I1) HHAO013O
DO I j~ij NHA0O14O
IF (W313-FNH3(J)) 2,2,1 NHAOOI5O

1 CONTINUE NHAOOI160
2e TX 13)=EXP(-i0**(FHi<J)tFH2<J>*WS13)) NHA0OI170
3 RETURN WHADOISO

ENr~D NMHuut9O
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SUBROUTINE NiTRIC(i,W,Ctt,SUMII,TX) NITCOOi 0
DIMENSION Ctl I4).TXC it),WC it) NITCO020

C****e**** TRANSMITTANCE FOR NITRIC ACIO***********:**********************NITcoO3o
HABS=0. NITCO040
IF (I.LT.2.OR.I.GT.46) GO TO 100 NITC0O5O
IF (I.GT,.AND.I.LT.23> GO TO too NITC006O
11=1-1 NITC0070
HABS=C tic ID NITC60SO

j06 CONTINUE NITCOO90
TX(i11)cHABS*W( 11) NITCOI 00
SiJMI I=TX( it) t'4T001 tO
IF (TX(tt).EQ,0.O) GO TO 300 NITCO12O
IF (TX~t).LE.0.t) GO TO 200 HITCOI3O
IF (TX(llt.GT,20,> GO TO 400 NITCOI40
TY( i =EXP(-TXClt)) NITO 50
GO TO 500 NITCOI 60

200 Tg~ul )=l .O-TX~II)+0.5*TX4(11)*T.X<tt ) NITC0I 70
GO TO 500 NITC018O

300 T XXiti)=t.6 HITC0iSO
GO TO 500 NITCO200

400 Tkktt)=0. 0 NITC02i 0
500 RETURN NITC0220

EHD NITC023O
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SUBROUT114E NITRO(IWt,C4,TX.SLIN4) NITRO0l 0
DIMENSION C4(33),TX(4) ),(4) HITROO20

C*********TRA?4SMITTANCE FOR AITROGEN CONTINUUM***********I***************NI TRQO3O
IF (I.LT.64) GO TO 200 NITROO4u
11--6 N ITR 0050

c TEMP FIX FOLLOWJS NITROO60
c IF (Ii.GT.16) GO TO 300 NITA0070

TX< 4':=C4( I1I )*t.I 4) NITR0i0i
SUM4=TX< 4) #ITA009
IF (TX<4),EQ,.0) GO TO 200 NITROI 00
IF (TX(4).LE.O.l> GO TO 100 HITP0I10
IF (TX<4).GT.20.) GO TO 300 HITRO120
TX( 4 :)=EXP( -TX( 4)) NITROi 30
GO TO 400 NITROi 40

100 TX.(4'=1 .0-TX(4)+0.5*TX(4 **TX<4) NrTROi50
GO TO 400 NITRO160

200 r TX 4)= I. 0 NITRO1 70
GO TO 400 NITROI80

3 00 Tx(4)=6.0 N ITR 0190
400 RETURN NITRO200

END NITRO2i 0

346



SUBROUTINE H02(1,W,C14,TX) NO00t 0
COMMON /M03/ FS(9),SI(9),S2(9),FNH3C9),FHI(9),FH2(9),FN02C 9), N02XO020

1 01(9),02(9),PPMS02,PPMNH3,PPMN02 N02X0030
DIMENSION C14(6),TX( 14),W( 14) NO2XO040

C N02XO060
C THIS SUBROUTINE CALCULATES THE TRANSMITTANCE BY H02 ( PPM READ IN N02X00?0
C THE MAIN PROGRAM). N'2X0080C N02X0090

IF (I.GE.102.AND.I.LE,1 04)i=1-98 NQX0Oi|1
IF I.LE.3) It=I N02X0120
IF <W(14).LT.i.QE-20) GO TO 3 N02XOi30
WS14=ALOG 0 W( 14))+CJ4( I1) N02XO140
DO i J=i,9 NO2XOISO
IF (WS14-FNO2(J)) 2,2,1 NO2XO160

1 CONTINUE NO2X0i70
2 TX< 14)=EXP(-10**(01( J)02( J)*WS14)) NO2XOI8O
3 RETURN NO2Xoi9o

END N02X0200
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SUBROUTINE OZONEC I,W,C3,TX) OZNoooIo
DIMENSION C3C 86>, TX( 3), WC3) OZN00020

C*****I*************TRANSH ITTQNCE FOR OZONE*****************************OZNOOO3O
IF cW(3:2,LT.O.E-20.) GO TO 500 021400040
IF (I.LE.22) 11=1 021400050
IF (I.GE.60' I1=1-37 OZN0OO60
WS3=A#LOG10(U(3))tC3(I1 021400070
TXc(3)=1A I+EXP(-3. 08019t2.ii 127*W83)) OZNooo

500 RETURN UZM 00090
ENE) 0214001 0(
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SUBROUTINE POINT (X,NNPTX) P0100010
COMMON /MOI/EH(16,34),P34),T(34),WH(34),Z34),WA(34),RE,MNL P0100020
COMMON /EM1/IHMIN,KMAX,IJ,J1,J2,JMIN,JEXTRA,NP1 POIO0030
COMMON /IOUNIT/IOIN IOOUT, IPHFUN,LOUNIT,NDIRTU,NCLIMT,KSTOR,NPLOTUPOIOO040
COMMON /SPOTLO/ISPOTLOREAD,N16 POIO0050
DIMENSION TX(16) POIO0060
LOGICAL ISPOT,N16,LOREAD P0106076

C SUBROUTINE POINT INTERPOLATES EXPONENTIALLY TO PO0090
C DETERMINE THE EQUIVALENT ABSORBER AMOUNTS AT THAT ALTITUDE. POLO0100
C P0100110
C X IS THE HEIGHT IN QUESTION POI0120
C N IS THE LEVEL INTEGER CORRESPONDING TO X OR THE LEVEL BELOW X P0100130
C NP -1 IF X COINCIDES WITH MODEL ATMOSPHERE LEVEL ,IF NOT NP s 0 P0106140
C TX(C-8) ARE ABSORBER AMOUNTS PER KM AT HEIGHT X POI005O

555 N=NL P0Lu17u
NP=O P0100180
IF <X.LT.O.0) X=O. P0100190
IF (X,GT.Z(NL)) GO TO 400 P0100200
DO iO0 I=t,NL POIO0220
N=I P0100220
IF (-Z(I)) 200,400,100 P0100230

100 CONTINUE P0100240
200 J2=N P0100250

N=N-1 P0100260
FAC=(X-Z(N))/(Z(J2)-Z(N)) P0100270
DO 300 K=IKMAX POI00280
IF (K.EQ.9.OR.K.EQ.7) GO TO 300 P0100290
TX( K)=O,0 PO100300
IF (EH(K,N).EQ.0.0) GO TO 300 P0100310
IF <EH(K,N).GT.1000.0) GO TO 300 P0100320
TX(K)=EH(K,N)*(EH(K,J2)/EH(K,N))**FAC P0100330

300 CONTINUE P0100340
GO TO 700 P0100350

400 NP=1 P0100360
DO 500 K-l,KMAX P0100370

500 TX(K)=EH(K,N) P01003B0
700 RETURN P0100390

END P0100400
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FUNCTION RESFN NR,WAVE) RESO0010
C THIS FUNCTION WILL READ IN UP TO 20 VALUES OF A RESPONSE FUNCTION RESO0020
C IF THE RESF CARD IS READ IN EOMAIN. ONLY ONE RESPONSE FUNCTION RESO0030
C PER RUN IS ALLOWED. THIS FUNCTION WILL ALSO DO A LINEAR INTERPOLARESO004O
C OVER WAVELENGTH. IF RESF CARD IS NOT READ A VALUE OF I IS RETURNEDRESO005
C TO THE CALLING PROGRAM WHEN THIS FUNCTION IS REFERENCED. RESO0060

COMMON /IOUNIT/IOIN, IODUT,IPHFUN,LOUNIT,HDIRTU,NCLIMTKSTOR,NPLOTURESOO007
DIMENSION WAVELN(20),RESPFN(20) RESO0080
DATA WAVELN,RESPFN,ICOUNT,NBR /20*0.,20*0.,0,1/ RESO0090
IF (NR.NE.1) GO TO 6 RESO0100
ICOUNT=ICOUNT+I RESOO 1 0
IF (ICOUNT.GT.1) GO TO 2 RESO0I20
READ (IOIN,100) HER RESOOI30
IF (NBRGT,20) WRITE (IOOUT,102) RESO0140
IF (NBR.GT.20) STOP RESO0150
WRITE <IOOUT,i03) RESOO160
DO 3 I=1,NBR RES00170
READ (IOIN,101) WAVELNCI),RESPFN(I) RES00180

3 WRITE (IOOUT,104) WAVELN(I),RESPFN(I) RESO019O
2 IF (WAVELT.(WAVELN(C)-.0001).ORWAVE.GT.(WAVELN(NBR)+.0001)) RESO0200

+ GO TO 6 RES002iO
DO 4 I-I,NBR RES00220
K=I RES00230

4 IF (WAVEGE.WAVELH(J)) GO TO 5 RES00240
5 IF GWfYE/QAVELH(K).GE..99.AHD.WAVEUAVELN(K).LE.t.Ot) CO TO 7 RES00250

IF (K.EQ.NBR) GO TO B RES00260
RESFN=( WAVE-WAVELN( K) )*( RESPFN( K+ I )-RESPFN( K ) R/ PES 00270

I (RESPFN( K+ I)-RESPFN(K))+RESPFH< K) RESO0280
RETURN RESO0290

7 RESFN=RESPFN(K) RESO0300
RETURN RESOO3I 0

a RESFN=RESPFN(NBR) RES00320
RETURN RES 00330

6 RESFN=1. RES00340
RETURN RESO350

100 FORMAT (12) RESO0360
101 FORMAT (2(EIO.4,IX)) RESO0370

102 FORMAT (IN ,51HTHE NUMBER OF VALUES FOR THE RESPONSE FUNCTION IS GRESOO380
+,58HREATER THAN THE DIMENSIONS LIMITS OF WAVELN() AND RESPFN(), RESO0390
t/,1X,19HPROGRAM TERMINATED.) RES00400

103 FORMAT (IN ,20X,23HIHPUT RESPONSE FUNCTION,/,1X,.5X,IOHUAVELENGTH,RES00410
+5X,IOHR FUNCTION) RES00420

104 FORMAT (H ,15X,2(Ef0.4,IX)) RESO0430
END RES00440
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SUBROUTINE SO&(I,W,Ci2,TX5 SO2XOOI 0
COMMON /PM031 PS(S),S1(9),82(9 ),FNH3(9),FH (9),FH2C9),FH02c9), 802X0020
1 01(9 ),02(9S),PPMSC2, PPMNH3,PPMNOZ S02X0030
DIMENSION C12(15),TXC12).Wc12) 602X0040

C S02X0060
C THIS SUBROUTINE CALCULATES THE TRANSMITTANCE BY S02 CPPM READ IN 502X60?0
C THE MAIN PROGRAM). S02XO0SO
C SO2XOOSO

IF W(2tLT.1,0E-20) GO TO 5 SO2XOI 10
IF CI.CE.13..ND.I.LE,22) lItaI-i2 S02)X0120
IF 'I.G.6.82) 11=1-71 so2Xoilu
WS12-ALO0Il0t(J12))tCI2(Ji) S02X0140
DO I j9SO2XOt'-u
IFCWS12-FSCJ)) 2,2,? S02X016-

I CONTINUE 802X01?0
2 TXC 12)=EXP(-10**scShJ),52CJ)*WSt2)) SO XOleu
5 RETURN 902X0190

END 802X0200
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SUBROUTINE UHIMIX<I,W,C2,TX) uwlo6ooo
DIMEN4SION C2C258),TX(2),WC2) UN!100020

C*~e******************TRANS!IITTANCE FOR UNIFORMLY MIXED CASES*************UN109039
IF cW(2).LTAt.E-20) GO TO 500 UN1OuO40'
IF 'I.LE.22) 11-1 UNICOOSO
IF UI.GE.60.AND.I.LE.126) II=1-3? UNIO006O
IF( i.CE.210.:AHD.I.LE,363> 1l=I-t20 UN!100070
IF U.,GE.60?) 11-1-363 UN!00080
W62=RLOGIO(W(2))+C2( Ii) UN! 00090
TXC2)=EXP(-iO**(-l.l46l9+0.55OI

3 *WS 2 )) UN! 00100
500 RETURN UNIOoi 1

END UNIOOi2O
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SUBROUTINE UVOZNE( I,W,CS,TX,SUMS) UVZOOO0
DIMENSION CSCS2 ,TX(8)SW(8) UVZ00020

C********- TRANSMITTANCE FOR UV OZONE*********a********UZ0O
AiIl UVZ 0(040
IF(I.LE,1159) GO TO 90 UvZO 0050
IF CI.GE.1335) GO TO 100 UVZOOO6O

90 XX=I0.O U V20 00?70
XI=(AI-6I0.O)/'XX.I .0 UVZO 0080
Li=i UVZ 00090
L2=53 UVZOO1 00
GO TO 200 UVZ0ooIo1

too XX=25.0 UV200126
XI=(I-i35. O'XX.7. 0UVZOOI3o

0I=57 UV2QQ140
L2=i 0 UV26015

200 DO 300 N=L1,L2 UY200160
XD=XI-FLOAT( N) UV200170
IF (XD) 500,400,300 UYZooiso

300 CONTINUE UVZOO190
40o)0 TX( 8 )=W8)*C( N) UV2OO200

GO TO 600 UYZ2 0
500 TXCS )=CS(N).X(D*( CS(N)-CS( N-I)) UVZ00220

TX( S)=U( S)*TX(8) UVZ200230
600 SUMS=TX(8) UVZ00240

IF (TX(8).EQ.0.0) GO TO 800 UVZ00250
IF (TX(8).LE,0.1) GO TO 700 UVZOO260
IF (TX(9B).GT.20.0) GO TO 900 UYZ 002? 0
TX(8S)=EXPc:-TX(S)) UV20 0280
GO TO 1000 UV2029u

700 TXCS-)=1 .0-TX(8)+0,5*TX(8)*TX(S) UVZO0300
GO TO i000 UV20031 0

800 TX(8)=i.0j UV200320
GO TO 1000 UY200330

900 TXS)0O.0 UVl 00340
t1u00 RETURN UV2 00350

END UVZ 00360
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SUBROUTINE SPOT(WAVNi,WAVN2,VIS,NR,IERRMULDV) SPOTOOIO

C INPUT: EXCLUDING THE OPTIONAL RESPONSE FUNCTION CARDS, SPOTO030
C THERE IS A MAXIMUM OF 7 CARDS TO EXECUTE THIS MODULE, SPOTO040
C THE CARDS MAY BE INSERTED IN ANY ORDER WITH THE EXCEPTION OF SPOTOO5O
C THE LAST CARD WHICH SIGNIFIES THAT EXECUTION IS TO BEGIN, SPOTO060
C THE CARDS ARE INPUT WITH FORMAT (A4,6X,7E10.4) SPOTO070
C EACH CARD BEGINS WITH A 4 LETTER IDENTIFIER IN COL I - 4 SPOTOO80
C FOLLOWED BY AS MANY (REAL) FIELDS AS NEEDED, 10 COL PER SFOTO090
C FIELD BEGINNING IN COL 11. SPOT0100
C THE CARDS ARE NOT ORDER DEPENDENT. SF-OTOIIO
C CARD t SPOTO020
C ENVR ISORC, ITARG, IHA2E, MODEL, NLAM SPOTOI30
C ZSORC = 0 SUNLIGHT ONLY SPOT0140
C I MOONLIGHT ONLY SPOTO050
C 2 EMISSION ONLY SPOT0160
C 3 SUNLIGHT AND EMISSION SPOTOI70
C 4 MOONLIGHT AND EMISSION SPOTi80
C ITARG = 0 BACiKGRCND ONLY SP0Tt90
C i GROUND REFLE'TANCE/EMISSION SPOT0200
C 2 TARGET REFLECTANCE/EMISSION SPOT0210
C ** AEROSOL ATTENUATION LIMITED TO 4 KM BASE HEIGHT AND 500 M THICK **SPOT0220
C FOR SLANT PATHS iHAZE = i,2, OR 3 ARE THE ONLY ALLOWED VALUES. SPOT0230
C IHAZE =O,NO AEROSOL ATTENUATION SPOT0240
C =1, MARITIME POLAR SPOT0250
C =2, MARITIME ARCTIC SPOT0260
C =3. CONTINENTAL POLAR SPOT0270
C =4, RAIN SPOT0280
C =5, SNOW SFOT0290
C =7, USER SUPPLIED EXTINCTION COEFFICIENT SPOT0300
r (READ ON ATM CARD - SEE CARD 3 BELOW) SPOT0310
c =8, EXTINCTION COEFFICIENT WILL BE READ FROM SPOT0320
C PHASE FUNCTION DATA FILE SPOT0330
C MODEL = I TROPICAL MODEL ATMOSPHERE SPOT0340
C 2 MIDLATITUDE SUMMER SPOT0350
C 3 MIDLATITUDE WINTER SPOT0360
C 4 SUBARCTIC SUMMER SPOT0370
C 5 SUBARCTIC WINTER SPOT0380
C 6 1962 US STANDARD SPOTO390
C 8 ISRAELI STANDARD (YEAR, DAYTIME) SPOT0400
C 9 ISRAELI STANDARD (YEAR, NIGHTTIME) SPOT0410
C NLAM OPTION FOR AEROSOL PHASE FUNCTION SPOT0420
C = 0 NO AEROSOL ATTENUATION SP0T0430
C NE 0 READ PHASE FUNCTION DATA SET - ALSO SEE SPOT0440
C ID BELOW AND EXPLN OF PFN DATA SET BELOW SPOT0450
C ID PHASE FUNCTION IDENTIFIER SFOT0460
C =0, USER SUPPLIED SPOT0470
C =1, MARITIME ARCTIC, VIS=0.1 TO 2.0 KM SPOTO48O
C =2, MARITIME POLAR, VIS=0.2 KM SPOT0490
C =3, MARITIME POLAR, VIS=02. KM SPOT0500
C =4, CONTINENTAL POLAR, VIS= 0.2 TO 2.5 KM SPOT0510
C =5, WHITE PHOSPHORUS SPOT0520
C =6, HEXACHLOROETHANE SPOT0530
C =7, FOG OIL SPOT0540
C -8, DUST (MODERATE AEROSOL LOADING) SPOT0550
C -9, DUST (HEAVY AEROSOL LOADING) SPOT0560
C =10, MARITIME MODEL B, VIS=5KM, RH=95 SPOT057O
C =11, MARITIME MODEL B, VIS=IOKM,RH=90% SPOT05SO
C =12, MARITIME MODEL B, VIS=50KM,RH=50X SPOT0590
C CARD 2 **** IF ISORC LT 2 OR ITARG LT I THIS CARD IS NOT NEEDEDSPOT0600
C EMIS EM(t), TM(i), EM(2), TM(2) SPOT06I0
C EM(1) EMISSIVITY OF GROUND SPOT0620
C TM(t) TEMPERATURE OF GROUND (KELVIN) SPOT0630
C EM(2) EMISSIVITY OF TARGET SPOT0640
C TM(2) TEMPERATURE OF TARGET (KELVIN) SPOT0650
C CARD 3 SPOT0660
C ATM ZENTH, CLDHGT, PHASE,BETAEX SPOT067O
C ZENTH INCIDENT ANGLE OF SUNLIGHT OR MOONLIGHT (DEGREES)SPOT0680
C CLDHGT HEIGHT OF BOTTOM OF CLOUD LAYER <KM) SPOT0690
C ONLY NEEDED WHEN IHAZE HE 0 (DEFAULT IS 0,) SPOTO700
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C PHASE PHASE ANGLE FOR MOONLIGHT (DEGREES) SF'OTOiO
C BETAEX USER SUPPLIED EXTINCTION COEFFICIENT SPOT0720
C VALID ONLY WHEN IHAZE=? SPOT0730
C CARD 4 SFOTO740
C TARG RTARG,COSX,COSY,COSZ SPOT0750
C RTARG SLANT RANGE FROM RECEIVER TO TARGET (KM' SPOT0760
C COSX X-DIRECTIONAL ANGLE OF TARGET NORMAL (DEGREES) SPOT07?0
C COSY Y-DIRECTIONAL ANGLE OF TARGET NORMAL (DEGREES) SPOTOT07
C coZ Z-DIRECTIONAL ANGLE OF TARGET NORMAL (DEGREES) SPOT0790
C CARD 5 **** IF ITARG LT I THIS CARD IS NOT NEEDED SPOT0800
C REFL AO(1),AI),IALB(1),AO(2tAl(2),IALB(2, SPOTOI
C AO 1) ALBEDO COEFFICIENT FOR GROUND SPOTOS20
C A( 1 ) ALBEDO COEFFICIENT FOR GROUND SPOTO83O
C IALB(1) TYPE OF REFLECTION DISTRIBUTION FOR GROUND SPOTOS40
C AO(2) ALBEDO COEFFICIENT FOR TARGET SPOTO85
C AI(2) ALBEDO COEFFICIENT FOR TARGET SPOTO860
C IALB(2) TYPE OF REFLECTION DISTRIBUTION FOR TARGET SPOT0070
C IALB = 0 LAMBERTIAN REFLECTION SURFACE SPOTO8O
C ISOTROPIC SruTu8u
C CARD 6 SPOT0900
C SENS ALT, THETA, PHI, SANG2 SPOT0910
C ALT ALTITUDE OF RECEIVER (KM) SPOT0920
C THETA POLAR DIRECTION OF LOOK ANULE (DECREES) SPOT0930
U PHI AZMITH DIRECTION OF LOOK ANGLE (DEGREES) SPOT0940
u SPOT0950
C*** METEOROLOGICAL AIMUTH CONVENTION ASSUMED; N = 0 DEG, SPOT0960
C*** E = 90 DEG, S = 180 DEG, W = 270 DEG ************************* SPOT0970
C SPOT0980
C SAHG2 HALF ANGLE DEFINING RECEIVER FIELD-OF-VIEW SFOT0990
C (DEGREES) SPOTi000
C CARD 7 SPOTIO
C GO SIGNIFIES TO BEGIN EXECUTION, NO MORE INPUT FOR SFOTi020
C THIS CALL. NOTE THAT IF A DATA CARD IS NOT READ SPOT1030
C THEN ANY VALUES ESTABLISHED FROM PREVIOUS CALLS SPOTIO4O
C TO THE MODULE ARE STILL IN EFFECT. SPOTiO50
C SPOT1060
U OPTIONAL CARDS FOR RESPONSE FUNTION (SET BY NR=i IN EOMAIN) SPOTiO?O
C THESE CARDS MUST FOLLOW THE GO CARD AND CAN ONLY BE INSERTED ONCE SPOT1060
C CARD 1: NUMBER OF VALUES FOR RESPONSE FUNCTION - FORMAT (12). SPOTi9
C CARDS 2 - NUMBER OF VALUES: FORMAT (2(EIO.4,1X)) SPOTi100
C ONE VALUE OF WAVE (UM) AND RESPONSE FUNCTON PER CARD SPOT1110
C N.B. ONLY ONE RESPONSE FUNCTION PER EOSAEL RUN. SPOTII2O
C SPOTi130
C AUXILLARY READ FROM UNIT IPHFUN CASL DATA SET PROVIDED WITH EOSAEL)SPOT1140
C ANG ANGLES AT WHICH PHASE MATRIX IS DEFINED, SFOT1i5O
C HANG VALUES (DEFAULT IS 65), FORMAT(Cl(F6.2,1X))SPOT1160
C NANG, ID,WAVE,OMEGAO,BETAEX,BETABS SPOT1170
C NUMBER OF ANGLES AT WHICH THE PHASE FUNCTION HAS SPOThlBO
C VALUES, PFN IDENTIFIER, WAVELENGTH(UM), SINGLE SPOT1I90
C SCATTERING ALBEDO, EXTINCTION COEFFICIENTS CTOTALSPOT1200
C AND SCATTERING). SPOTI210
C FORMAT (2(12,IX),FS.2,IX,FB.6,1X,2(EI2.6,iX)). SPOT1220
C PF PHASE FUNCTION AT SPECIFIED ANGLES, SPOT1230
C FORMAT (6(E12.6,1X)) SPOT1240C*********************************************s*************n********SPOT 1250

LOGICAL LI,L2,L3,L4,L5,L6,L7,ISPOT,N16,LOREAD,HORIZ SPOT1260
DIMENSICN DUMMY(16) SPOT1270
EQUIVALENCE (ITARGIT) SPOT1280
COMMON /ANSW2/TTR(16),TBR(16),CNTRSTC16) SPOT1290
COMMON /ALBED/AO(2),A1(2),IALB(2) SPOTI300
COMMON /BKDAT/ALT,THETA,PHI SANG2,ZENTH,PHASE,ALB SPOT1310
COMMON /CGEON/COSGN,COST,C6SIN SPOT1320
COMMON /COMI1/ISORC, ITARG IWN, JHL SPOT1330
COMMON /CONST/PI,P12,PIRA6 TWOPI TORRMB,CDEGK SPOT1340
COMMON /CTARG/RTARG,COSX,C6SY,CO6 Z SPOT1350
COMMON /EMISS/EM(2),TM(2) SPOT1360
COMMON /IOUNIT/IOIN, IOOUT, IPHFUN,LOUNIT,NDIRTU,NCLIMTKSTOR,NPLOTUSPOTI370
COMMON /MOI/EH(16,34) P(34) T(34),WH(34),Z(34),WA(34),RE,M,NL, SPOT1380

+ RRS(16,34),SC6E( 16,34), SPOT1390
+ TRANS(16,5),RADA(16,2),WAVE(16),SS(16), SPOT1400
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DIR1i6),FRADG( t6),UTEM<16),UTRF(i6),Bk(6). SPOTi4iO
2 PATHR(16),UEPF(16).PATHR2(16),TOT(12).BKG(16) SPOT1420

COMMON /M02/ WO(34),ROTBOUIND,JP,IM,ML,IP,JSTOR SPOT1430
COMMON /EM2/W(16),E(16),IL,IKMAX,LENTOR,NLL SPOT1440
COMMON /SPOTLO/ ISPOT,LOREAD,N16 SPOT1450
COMMON /LOWJEX?' wPATHW68,16)WLAY3416TBBY68.TX(16>,BETEX, SPOT1460
I CLDHc.T,NCLD SPOT14?0
COMMON /BASPOT/ ANG(65),SUM(6),WL6.NWVL,ALBB'16,BS16), SPOT1460
1 BE(16),SIHGWV,PF<65),LMAX SP0Ti490
COMMON /LOGIC/L1 ,L2,L3,L4,L5,L6,L7 SPOT1500
DATA LI ,L2.L3,L4,L5,L6,L7/7*.FALSE./ SPOT151 0
DATA ITRl,ITR2,ITR3,ITR4/-2,3,5,I/ SPOT1520
NI 6-. TRUE. SPOT 1530
INBP=16 SPOTI 540
DUM~i. SPOT1 550
ICLMAT=(0 SPOTi560
LOREA&=. TRUE. SPUT1570~?
ISPOT .TRUE. SPOT i 50

C INITIALIZE AND READ INPUT PARAMETERS3 SPOT1590
CHLL ZERO SPOTi 600
CRLL lNDMTUIEMISS,IHA2E,IM,LEN,ML,MODEL, SPOTi61 0
1 TBOIND. ,CLDHGT,BETAEX) SPOT1620

C CHECK FOR ERROR IN INPUT DATA SPOTi630
IF (IHAZE.EOj9) IERRi b'OTi 640
IF (IERR.EQ,1) RETURN SPOTi 650
IF ;ISORC.NE.2) ISbJTCNH=i SPCT1660

c FIRST CALL IS TO READ LOUTRAN DATA FILE ONLY SPOTi670
CALL LT4M<ALT,OULM,ZEHTH 3,0,TRANS( 1,1),DUiMM ,DLIMMY, SPOT1680
I 1EMISSLEN.MODELVIS, VI,V42,TGRD, SPOT1690

2 iCLMAT,IERR.NR,IHAZE,MULDV) SPOTI?00
VI=WAVNI SPOT 1710
V2=fSAVN2 SPOT 1720
CALL CKER(VI,V2)DV,IVIV2,IDV IERPR ULDV,ISPOTDUM.I SPOTi736
WAVE(I )=l0000./V1 SPOTI 740
DO 300 IW=2,INBR SPOTi 750
V2=VI+20 ,*FLOAT(MULDV)*FLOAT( Ib1-1) SPOT 1760
IF <V2.GE.l4AV~N2) GOu TO 401) SPOTi770
WAVE<~ I W)= 1 0c0 0 (..V2 SPOT1780

300 CONTINUE SPOTi 790
LW=. TRUE. SPOTI e0Q

C MAX(IMUM NO, OF WAVELENGTHS SPOTiSI 0
400 itdN=IW-1 SPOTt82O

IF (Li) IiUN=INBFR SPOT1830
NWVL=LWN SPOT1S4O

C SPOT185O
C ARRAY WVL IS USED ONLY IN4 SUBROUTINE PFUNC. THE WAVELENGTHS SPOT1860
C IN THIS ARRAY INCREASE WITH INCREASING ARRAY INDEX, THE SPOTIS76
c VALID RANGES FOR VALUES IN THE WVL ARRAY ARE 0.2-2.0,. 3.0-5.0, SPOT1880
C AND 8.0-12.0 MICROMETERS. SPOT1 890
C SPOTI 900

DO 355 JX~i,NWYL SPOT1iS
iNl1=NWVL- JX+ 1 SPOT1 920

355 WVL( JX)-tWAVE( INDM) SPOT1930
DO 500 I=1,NL SPOT1 940
IF (ALT.LE.ZI)) GO TO 600 SPOT1 950

500 CONTINUE SP0T1960
WRITE (IOOUT,37005 ALT,I,Z(U) SPOT1970
IERPIl SPOT1980
RETURN SPOT1990

600 CONTINUE SPOT2000
IF (I.EQ.1) WRITE (IOOUT,3800) ALT SPOT2O1 0
IF ( I. EQ. I) IERR=I SPOT202O
IF 'IERR.EQ.l) RETURN SP0T2030
JHL=I-i SPOT2040
NLL=NL-1 SF'OT2050
SANG-TWOPI*( 1. -COS<SANG2*PIRAD)) SPOT2060
C2NTH--COS( ZENTH*PIRAD) SPOT2070
S2HTHftSIN( 2ENTH*PIRAD) SP0T2080
CTHTA-COS(THETA*PIRAD) SP0T2090
STHTA-SIN( THETA*PIRAD) SP0T21 00
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SFHI=SIN(PHI*FIRAD. SFP07T2:210
IF (IS-ORC.EO,2) GO TO 900 SF072130

C CALCULATE SOURCE TERM .. FOR SUNLIGHT (IS0P'>0,3) SP0T2140
c OR MOONLIGHT CISORC=1,4) SPOT2150

DO 700 IW=1,IWN SF0721 60
SS( JW)0. 0 SF072170
IF (ISORC.EQ,0.OR.ISORCEO.3) SS(IW1'=S0LAP.S(WAVE(IWJ)) SF072180
IF (ISORC.EQ.1.OR.ISORC.EQ.4) SS(IWI)SMOO,,wVE<Ik),FHA4SE) SP0T2i9O

700 CONTINUE SF072200
C CALCULATE DIRECT INTENSITY .. FOR SUNLIGHT (IS0RC=0,3) SF072210
C OR MOONLIGHT ISORC=1,4) SF072220

COSIN=STHTA*CPHT*SZNTH+CTHTA*CZNTH SP0T2230
ANG IN=ACOS( C 0S-tJ 1N)/F IRACY SF0721240

C READ PHASE FUNCliOri FILE SF072250
CALL IHDAT(IEMISS,IHAZE,IM.LEH1,ML,MODEL, SF072260

1 TBOUND,I1,CLDHGT,BETAEX) SF072270
IF CANGINGT.SANG2) L2=,TRUE. SF072280
IF (ZENTH.CT.80.0) L3=.TRUE. SF072290
CALL LT4H< LT, DUM, ZENTH, 30..TRANS(I ,i >DLUMMY, DUMMY, SF072300
1 IEMISS,LEN,MODEL,VIS, V1,V2,TGRD, SF072310
2: ICLMAT,IERR,NR,IHAZE,MULDV) SF072320
IF (L2.OR.L3) GO TO 900 SF072330
DO 800 IW=1,IIAH SF072340
DTRIR( 1)=SS(1W )*TRA4SC 1W, I) SF072350

800 CONTINUJE SF072360
900 IF (ITARG.EQ.0.AND.THETA.GT.90.0) L7.TRUE SF072370

IF (L7) GO TO 3500 SFC'T2380
IF (ITMRG.EQ.0) GO TO 1200 SF072390
IF (ITARG.EQ.1) GO TO 1000 SF072400

c TARGT ... SF072410
C ZTARG=RTARG*CTHTA+ALT SF072420

COSTX=STHTA*CFHI SFOT2'230
COSTY=STHTA*SFH I SP072440
COSTZ=CTNTA SF072450
COSBT=COSX*SZNTH+COSZ*CZNTH SF072460

C(SM=-COSX*C SXCOSY~tu9?COSZ*CSZ)SF072-470
IF (THETA.LE.90.0) GO TO 1100 SF072480
LU5S I U=LZNTH IP 249U
COSGMGnCOS( (180.0-THETA )*FIRAj,) SF072500
GO T0 1100 Sru 2i Q1

C GROUND... SF072520
100ZTARG=0.0 SPOu I3

COSBT=CZNTH - SF072:540
C0SGM=COb((180. 0-THETA)*PIRAD) SF072550
COSBTG=COSST SF072560
COSGMGtCOSGM SF072570

C CALCULATE ATMOSPHERIC TRANSMISSION/RADIANCE FOR VARIOUS PATHS SF072580
1100 IF <COSGM.LE.0.0> L4=,7RUE. SF072590

IF (COSST.LE.0.0) LS=,7RUE. SF072600
IF (THETA.LE.90.0.AND.ITARG.EQ.I) L6t.TRUE, SF072600
IF (L4,OR.L6>) GO TO 3500 SF072620

1200 CONTINUE SP0T2630
IF (THETA.EO.90.0) SF072640

I CALL LT4M(ALT,DUM,1000.O,1,2,TRANS(1,4>,RADA(1,t), SF072650
2 DUMMY, IEPISS,LEN,MODEL,VIS, V1,V2, SF072660
3 TGFD,ICLMAT,IERR,HR,IHAZE,MULDV) SF072670
IF (THETA.EO.9OO.AND. ITARG.EQ.2) SF072680
SCALL LT4MMAL7,DUM,RTARu,1,2,TRANS(1,2)tRADA(1,2), SPu7T60

21 DUMMY JEMISSLENMODEL,VXS, VI,V2, SF072700
3 TGRD..CLMAT,IERR,HR,IHAZE,M6LDV) SP0T71 0
IF (THETA.EQ.9O.O> GO 70 1300 SF072720
IF (THETA.LT.90.u. SF072730

I CALL LT4PKALT,DUM,THETA,3,2,TRANS<1,4),RADA(1,2),DJMMY, 5P0T2740
2 IEMISS,LEH,MODEL,VIS, VI,V2,TGRD, SP072750
3 JCLMAT [ERRNR,XHAZE,MULDV) SF072760
IF (ITARCIQ,0)'CO 70 2000 SF072770
IF (THETA.LT.90.0) SF072780
SCALL LT4M(ALT,ZTARG,THETA,2,2,TRAHS(1,2),RADA(1,2) SF072790

2 ,DUMMY, IEMISS,LEN,MODEL,YIS, V1,V2, SF072800
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3 TGRD,ICLMAT,IERR,NR,IHIZE,MULDV) SPOT2BI 0
IF CTHETA.LT.90.O) GO TO 1300 SP0T2820
CALL LT4M(ALT,2TARG,THETAt2, ,TRANS(l,2),RADA:1.,,2), SPOT283O
1 RADG(1), IEMISS,LEN,MODEL,vIS,' V1,V2, SP0T2840
2 TGRD,ICLMATJIERR,N4R,IHAZE,MULDY) SPCT2B50
IF (ITARG.NE,2) ITR4=2 SP0T286 0
IF (ITARG.NE.2) GO TO 1300 SPOT2B7O
IF (ZTARG,LE.0.0) ITR4=2 SPOT28SO
IF (ZTARG.LE.00O) GO TO 1300 SPOT2B9O
ITRI=4 SPOT2900
CALL LT4Me(ALT,0.0,THETA,2,2,TRANS(1,4),RA4DA(I,1), SPOT291O
1 RADG&I), IEMISS,LEN,IIODEL,vIS, VI,Y2, SP0T2920
2e TGRD,ICLMAT,IERR,NR,IHAZE,MULDV) SPOT2930

1300 IF (ISORC.LT.2) GO TO 1600 SP0T294 0
C CHLCULATE UNCOLLIDED EMISSION ... FROM GROUND UITARG=I) SPOT2950
C: OR TARGET CITARC=2: SPOT2960

DO 1500 IU=l,IWN SP0T2970
WAVEM=W4AVEC 1 ).'1. OE+4 SP0T2980
IF (ITARGEQD 2) GO TO 1400 SPOT2990
BKC(r 1W1 )=BL AC K< WAYEM, TGRD )*EM( 1) SPOT3000
RADOC IW)=RADCC IW)*EMC 1>*COSGMC SPOT3O1 0
EBV( IW *)=EKG( 1W ) SPOT302O
UT EM( I W)=RADG( 1W SPOT3O3O
GO TO 1500 8P0T3040

1 400 9K(1W )=BL.AC'( WAVEM, TM( 2) >*EM( 2) SP0T3050
UTEM( IW)-BCCIW)*COSG# *TRANSC IW,2) SPOT3060
IF (THETA.LE.90.0) GO TO 1500 SPOT3070
BKG( IW)=BLACK(WkAVEM..TGRD)*EM< 1) SPOT30SO
RADG(1W )=RAD)GC1W )*EM( 1)*COSGMC SPOT3090

1500 CONTIHIJE SPOT31 00
1600 IF (ISORC.EO.2) GO TO 2900 SPOT3I10O

C CALCULATE UNCOLLIDED REFLECTANCE .. FROM GROUND (ITARG=1 ) SP0T3120
C OR TARGET (ITARG=') SP0T3130

IEMISS=0 SPOT314O
IF <L5) GO TO 2000 SPOT3I 50
HOR'I2=ABS(ZTARG-ALT).LT. 0.001 SPOT316O
IF(HORIZ) ITR2=1 SPOT3i 70
IF(HORIZ) GO TO 1700 SPOT318O
CALL LT4M<ZTA4RG,DUM,ZEN4TH,3,2,TRANS(1,3),DUMMY,DU'MY, SPOT319O

1IEMISSLEN MODEL,VIS, V1,V2..TGRD, SPOT3200
2 ICLMAT, IERR.,NR, IHAZE,MULDV) SPOT32I10

1700 IF (ZTARG.LE,0.0) ITR3=ITR2 SP0T3220
IF (ZTARC.LE.0.0) GO TO 1800 SP0T3230
IF CTHETALE.90.0) GO TO 1800 SP0T3240
CALL LT4M(0.0,DUM,ZENTH,3,2,TRANS(1,5),DUMMIY,DUMMY, SPOT325O
I IEMISS,LEN,MODEL,VIS, V1,V2,TGRD, 5P0T3260
2 ICLMAT,IERR,NR,IHAZE,MULDV) SP0T3270

1800 DO 1500 IW=1,IWN SPOT32SO
ALB=ALBEDO( IT) SPOT3290
UTRF( IW)=SS<IW)*COSBT*ALB*TRANS( IW,2)*TRANS< 1W, lTR2) SPOT3300
IF (THETA.LE.9O.O) GO TO 1900 SPOT331 0
UERF( IW)=SS( IW)*COSBTG*ALBEDO(i >*TRANS( 1W, ITRI )* SP0T3320
1 TRANSCIW,ITR3) SPOT3330

1500 CONTINUE SP0T334 0
C CALCULATE SINGLE-SCATTERED PATH RADIANCE ... SP0T3350
C FROM SUNLIGHT CISORC=0,3) SP0T3360
C OR MOONLIGHT CISORC=1,4) SPOT3370O
2000 CALL COEFSCP,T,V1S,IHAZE,ZTARG,NCLD,IERR,8ETAEX<) SP0T3380

IF CIERR.LO.1) RETURN SPOT3390
IF (ITARC.EQ0>0 GO TO 2700 SPOT3400
CALL PATHRD(CTHTA,ALT,RTARG,1, IHAZE,NR, SPOT34I 0

1 IEMISS,LEN,MODEL,VIS,V,V2,TGRD,DUMMY,ICLMAT,MULDV) SP0T3420
DO 2100 1W1l IWN SPOT3430

2100 PATNR2C !W)=SA( IW)*PATHRC 1W) SPOT3440
IF CAS(CTHTA).LE.1.OE-3) GO TO 2600 SP0T3450
IF (CTHTA.LT.0.0) GO TO 2300 SP0T3460

2200 22=Z(NLL. SPOT3470
IO=2 SPOT3480
RT=(2< NLL )-ZTARG )/CTHTA SP0T3490
GO TO 2800 SPOT3500
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2300 IF (ZTARG.GT.0,0) GO TO 2500 SI'UT35I 0
DO 2400 Iid= , IWN SP'0T3520

2400 PATHR<IW,=0.0 SPOT3530
GO TO 2900 SPOT354 0

; 500 22=0u.0 SP0T3550
IO=1 SPOT3560
RT=-ZTARG/CTHTA SPOT3570
GO TO 2800 '3P0T358 0

2600 22=2TARG SPOT3596
RT=I 000,0 SPOT3600
IO=3 SPOT3616
GO TO 2800 SPOT3620

2700 IEHISS=O SPOT3630
ZTARG=RLT SPOT3640
IF (B;CTHTA).LE.i.0E-03' GO TO 2600 SPOT3650
GO TO 2200 SPOT3660

2800 CALL PAT D(<CTHTA,ZTA-RG,RT,1O, IHRZE,NR, SPOT3670
1 IEMISS,LEN,MODEL,VIS,V1 ,V2,TGRD.DUMMY, ICLMAT.,MLILDV) SPOT3680

C CALCULATE BACKGROUND AND TOTAL INTENSITY, PLUS SP0T3690
C CONTRAST RATIO SPOT3700
2900 DO 3100 IW=i,IWN SP0T371O

PATHR( IWj)=PATHR2( IW')+SS( IW)*PATHR(IW SPOT3720
TTk<1id)=PA4TNP2( IW)+UTFFIW)+RADA (I ,2+UTEM 1li) SPOT3730
TBR( II.' =PATHR IL' )+L'ERF( IW')+RADA( Ikl'.ITR4 )+RADG, Itl.) SPOT3740
DIF=TTR( 1W)-TBR<I W) SPOT3750
lF (TBR(Iid).GT.0.0) GO TO 3000 .5POT3760
IF (:TTRc.I60.EQT8R< ItJ)) CNTRSTI1W)=@.0 SPOT3770
IF (TTR<Ik),NE.T8R(IW):' CHTRSTIW>=1.0E30 SPOT3786
uGO TO 31 00 SPOT:3790

3000 CNTRST( IW*'DIF,'TBR(IW 1w'POT3806
3100 CONTINUE SPOT3i

C CARLCULATE TOTAL RADIANCES INTEGRATED OVER DETECTOR RESPONSE SPOT3820
DY2=DV*0. 5 SPOT3830
SUMRPF=O. S POT 3840
DO 3200 !fW=fIWN SPOT385 0
NIW=1 0000./WAVE< 1W) SP0T3860
iW2= 100 LAT W)D SP0 T3870i
k1=i 0000./(FLOAT(NW)+DV2) SPOT3880
IF '<.IidEQ,I) W2=WAVE(i) SPOT3890
IF <~IW.EQ. IW1N Wi=WAVE( IbN) SPOT3900
RESPFN-RESFN NR,*WAVE( 1Wl):' SP0T391 0
SIJMR PF =SUMRPF +RE SPFN SPOT3920
DLJ=( W2-Wi)*r<ESPFN SPOT393U
TOP i )-TOP I ),Dh*UTEM<W) SPOT394 0
TOjT(~2)=TOT( 2)+DW*UTRF(1W' SPOT3956
TOT( 3 )TOT( 3)+DW*RADA( 1W, 2) SPOT3960
TOT( 4 )TOT( 4)+DW*PATHR2( IW) SPOT3970
TOT( s :'TOT( 5)+Dhi*TTR( 1W) SPOT39890
TOT( 6 )-TOT< 6 )+DWl*PADC( IW S POT3990
TOT( 7)=TOT( 7)+DW*UERF( 1W: SPOT4000
TOP. 8 >TOT( 8 )+DW*RADA( 1W, ITR4) SPOT40I U
TOT( 9)=TOT( 9)+DW[*PATHR( 1W) SPOT4020
TO.'T< 10 )=TOT< 1 0 +DW*TrdR( 1W ) SPOT4 030

3200 TOT(11 >=TOT(11 >+DW*DIR<IlA0 SPOT40'40
IF (NR.NE.i) SUMRPF=i. SPOT4050
DO 3250 I-i 11 SO46

3250 TOT(lI)=TOT I )ZSUMRPF SPOT4070
IF (TOT(10),GT.0.0) GO TO 3300 '3POT4080
IF <TOT(5).EQ.TOT( tO)) TOT(12)=O.0 SPOT4 090
IF <TOT<5:.NE.TOT.10)) TOT<12)-i.OE30 SPOT41 00
GO TO 3400 SPOT4iI0

3300 TOT( 12 )=(TOT(5 )-TOT~10) )/TOT< 10:' SPOT4 120
3400 CONTINUE SPOT4i36
3500 CALL OUTPUT(MODEL, IHAZE,CLDHGT) SO44

RETURN SPOT4150
C SPOT4160

3700 FORMAT (IH ,I1H ALTITUDE (,F1O.,1?N) GREATER THAN ZV, SPOT4iO
1 12,2H)-,Fl0,3,27H CONTROL RETURNED TO MAIN SPOT4180
2 IOHFROP1 SPOT.) SPOT4 190

3800 FORMAT <lH 11IH ALTITUDE (,F1O,3,16H) LESS THAN ZERO,. SPOT4200
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I37H CONTROL RETURNED TO M1AIN FROM SPOT. ) SPOT4210
END SP0T4220
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FUNCTION ALBEDO( I) ALBOOCI 0
COMMON /ALBED/AO(2),A1(2),IALB(2) ALB0O020
COMMON /CGEOM/COSGM, COSBI, COS IN ALSO00030
COMMON 1 CONST/PI,P12,PIRAD,'TWOPI TORRMB,CDEGK AL900040

C CALCULATE ALBEDO FOR GROUND (ITAAGt1) OR TARGET (ITARGt2) AL800050
C IHLB(I) = 0 LAMBERTIAN REFLECTION SURFA~CE ALB00060
C I ISOTROPIC ALBOOO7O

H=A0<1J)+A1( I)*COSBT ALB 0060
IF (IALB( I .EQ. 0) ALBEDOuA*COSCM/PI ALB00O90
IF (IALB(I).EQ.I) ALBEDO=A/TUOPI ALBOOI 00
RETURN ALBOOI 10
END AL80OI 20
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FUNCTION 8LACK(W,T) ELAO0OI0
C BLACKCW,T) = PLANCK FUNCTION (UNITS: WATT PER SQUARE METER PER 8LA00020
C MICROMETER PER STERADIAN), GIVEN WAVELENGTH W IN CM AND TEMP- BLAO003O0
C ERATURE T IN K BLAO0040
C BLAO0050
C EXP OVERFLOW PROTECTION BLAO0060
C BLAO007

nRG=1.43879/C(W*T) 9LA6O080
iF(MRG.LT.88.) GO TO i BLAO0090
BLACK=O, 0 BLA001 0
RETURN BLAO0I 10

i BLHCK=l .i9106E-12/(W**5*(EXP(ARG)-1 .0)) 9LA00120
RETURN BLAOOI30
ENE) BLA00140
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SUBROUTINE COEFS(P,T,VIS,IHAZE,ZTARG,NCLD,IERR,BETAEX,') COEOIO
COMMOIN /BKDT.ALT,THETA,PHI,SACI2,ZENTH,PHASE,ALB COE00020
COMMON /CTARGZRTARG, COSX *COSY, COSZ COE00030
COMMON /M01.'DUMMIE(715),MHOLD,NL, COE00040

+ RRS(16,34),SCOE(16,34), COE00050
+ TRAtJS( 6,5 ),RADA(16,2),WAVE(16),SS(16), COE00060
1 DIR<:16),RADG(16),LTEM(16),UTRF(16),BK(16), COEO0070
2 PATHR(.16),UERF(16),PATHR2(16).TOT(12>..BKG(16) COE00080
COM~MON -'BASPOT/ ANG(65),SUM(65>..WVL(16),NWVL,ALBB(16).BS(16), COE00090
1 BE(16),SINGhVV,PF(65) COEQ0l 00
COMMON /COMX1/ISORC,ITARG,IWN,JHL COEOU1 10
COMMON /CONST/ PI,PI2,PIRAD,T1iOPI,TORRMB.CDEGK C0E00120
DIMENSION P<34),T<34) COE001 30

C CALCULATE THE WAVELENGTH-DEPENDENT CONSTANT PRESSURE COEFFICIENTS COE00140
C FOR MOLECULAR SCATTERING., COE00150
C LOOP OVER LAYERS C0E6Qt60

DO 600 ZI,NL COE6OI 7f
PS=P( I ),1013.0 COE00180
TS=CDEGk,-T( Ii COE 0 ()9u0
P.SCAT =PS *T S COE 0020 U

C LOOP OVER WAVELENGTHS COE0021 u
DO 600 IW1I,IWH C'E 0022 0
RAYS=0. 0 COE00230
NW=l 0(000./WAVE( 1W) COE 00240U

C RAY'LEIGH SCATTERING = O.FOR WAVELENGTH GT 3.33 UM COE0025u
IF (Nkf.LT.30O00 GOu TO 200 u~u6
WJN=FLOAT( NW> COE 0 27 6
RAYS=RSC'AT*( ldN**4 )/(9. 67.57SE+18-1 .11 836E+ 09*WN**2) COE 0028.0

200 CONTINUE COEO00290
AEXT=1 . COE 00500

AABS=I.C0EQ031 0
IF (IHA2EEQ,Q,OR.I.NE,<NCLD-i)) GO TO 1 COE00320
EXT55=3 .9J2,,;VIS COE00330

C UPPER LIMIT OF 500 METERS VERTICAL DISTANCE FOR XSCALE COE00340
ZTALT=ZTAR.i'ALT COE00350
IF (ABS<ZTALT-1.),LT,.0l) RNG-'RTARG COE002360
IF (<ZTARGGT.ALT).MND.(RTARGGT..5/COS(THETA*PIRAD))) COE00370

1 RNC , 5/COS( THETA*P IRAD) CO E00380
IF e2TARG.LT.RTARGMN,RTARG.T..5/COS<(1S0.-THETA)*PIRAD))) COE00390

I RNG=.5/COS(( 180,-THETA)*PIRAD> COEO 14(0
IF (ITARG.EQ.0,AND.(RTA.RG.GT..5.-COS(THETA*PIRAD)>> COE004iO

i RNG= ,5/COS( THETA*P IRAD) C0E00420
ISLA*JT=i CO E00430
IF (ABS<ZTALT-1 . >LT..O1 ISLANT=0 COE00440

C CALL XSCALE FOR TOTAL PATH LENGTH TRANSMISSION FOR AEROSOL COE60450
CALL XSCALE(WAVE( IW),88. ,EXT55,XSTRN, IERR, ISLANT, IHAZERNG,THETA) C0E00460
IF (IERR.EQ.1) RETURN C0E00470
AEXT=-ALOG(XSTRN )/r<N COE 00480

C USER SUPPLIED COEFF(IHAZE;7), OR READ FROM PFN DATA FILE(IHAZE-8) COE00490
IF <IHAZE.EQ.7) AEXT=BETAEX COE00500
IF .IHAZEEO,8) AEXT=8E(IW) COE0051 U
IF cWAVE(IW),LT.2,) AABS=I, COE00520
IF (WAVEIW.GE.3..AND.WAVE(IW).LE.5.) AA9S=AEX4T*.2 COE00530
IF <WAVE<( *GE8.,.AND.WtAVE(IW).LE~l2.) AASS=AEXT*,45 COE0~054l

I CONTINUE COE00550
SCOE( 1W, I )AEXT-AABS+RAYS COE00560

C CHECK FUR NO AEROSOL PRESENT C0E00570
IF(SCOE(IW,I).LT.I.E-20)RRS(IW,I)=l.0 COE00580

C AEROSOL AND RAYLEIGH PRESENT COE00590
IF(SCOE(I(4#,X).GE.I .E-20)RRS(IW,1)-RAYS/'SCOE<IW,I) COE00600

C CHECK FOR NO RAYLEIGH SCATTERING COE0061 0
IF (RAYS.LT.1.E-20) RRS(IW,I)=0,0 C0E00620

600 CONTINUE C0E00630
RETURN COE00640
END C0E00650
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SUBROUTINE DIAG DIAGO010
C THIS SUBROUTINE PRODUCES DIAGNOSTIC COMMENTARY FOR THE DIAGO020
C SPOT PROGRAM. DIAGO030
C DIAGO040
C CALLING SEQUENCE: CALL DIAG DIAGO050
C DIAGO060
C EXTERNAL. VARIABLES REQUIRED: OIAGO070
C THETA (COMMON BLOCK BKDAT) DIAGO080
C HLIGHT,HTYPE (COMMON BLOCK HOLRTH) DIAGO096
C LI,L2,L3,L4,L5,L6 (COMMON BLOCK LOGIC) DIAGO100
C DIAG0110

LOGICAL Ll,L2,L3,L4,L5,L6,L7 DIAGOI20
COMMON /BKDAT.-ALT,THETA,PHI,SANG2,ZENTHPHASE,rLB DIAGO130
COMMON /HOLRTH/ HITARG(8,3),HISORC( 6,5 ), DIAGO140

I HMODEL(5,6),HLIGHT(3 ),HMHLT(3),HSNLT(3), DIAGO150
2 HTRGT( 2),HTYPE(2),HGRND(2) DIAGO160
COMMON /LOGIC/LI,L2,L3,L4,L5,L6,L7 DIAGOI70
COMMON /IOUNIT/IOIN, IOOUT, IPHFUN,LOUNIT,NDIRTU,NCLIMTKSTOR,NPLOTUDIAG0180
DATA I/I/ DIAGO19O

C WRITE HEADING, DIAG0200
iRITE (IOOLiT,900) DiAG02i0

C IF ERRORS, GO TO 5; OTHERWISE PRINT CLEAN RUN MESSAGE. DIAG0220
IF (LI,OR.L2.OR.L3.OR.L4.OR.L5.OR.L6.OR.L7) GO TO 100 DIAG0230
WRITE (IOOUT,i00) DIAG0240
GO TO 700 DIAG0250

C HERE IF THERE WERE ERRORS DIAG0260
100 WRITE (IOOUT,1100) DIAG02?O

IF (.NOT.L1) GO TO 200 DIAGO280
WRITE (IO0UT,12005 I DIAGO290
I=I+1 DIAG0300

200 IF (.NOT.L2) GO TO 300 DIC0310
WRITE (IOOUT,1300) I,HLIGHT DIAGO320
1=1+1 DIAG0330

300 IF (.NOTL3) GO TO 400 DIAGO340
WRITE (IOOUT,1400) I,HLIGHT DIAGO350
I=I+1 DIAG0360

400 IF (.NOT.L4) GO TO 500 DIAGO370
WRITE (IO0UT,1500) IHTYPE DIAG0380
1=1+1 DIAG0390

500 IF (.HOT,L5) GO TO 600 DIAG0400
WRITE (IOOUT,1600) I,HLIGHT DIAG04i 0
I=I+1 DIAGO420

600 IF (.NOT.L6) GO TO 700 DiAG0430
WRITE <IOOUT,1700) I,THETA DIAG0440
I=I+1 DIAGO450

700 IF (.NOT.L7) GO TO 800 DIAGO460
WRITE (IOOUT,i860) I,THETA DIAGO470

C WRITE FOOTING, DIAG0480
800 WRITE (IOOUT,1900) DIAG0490

C DIAGO500
900 FORMAT (tHO,21X,90(iH*),3(/,21X,1H*,8X, H*:) DIAG0510
1000 FORMAT (21X..IH*.,28X,29HNO SPOT DIAGNOSTICS FOR THIS DIAGO520

I 3HRUN,28X,1H* ./,21X,1H*,28X,8H -- ----- 11(1H-) DIAG0530
2 ,13H -----------,2SX,1H*) DIAGO540

1100 FORMAT (21X,1H*,28X,25HSPOT DIAGNOSTIC MESSAGES DIAGO550
1 7HFOLLOW:,28X, tH*,/,21X,IH*,28X,5H---- ,10(1H- DIAG0560
2 ),IX,8(tH-), X,6(1H-),29X,tH*,2(/,21X,tH*,88X, DIAGO570
3 I1*') DIAGO58O

1200 FORMAT (21X,lH*,9X,I1,30H. NUMBER OF WAVELENGTHS (IWN) DIAGO590
1 9H EXCEEDS ,31HALLOWABLE DIMENSIONS; IWN RESET DIAGO600
2 8X, IH*,/,21X, IH*,13X,6HTO 16.,69X,1H*,/,21X, DIAGO610
3 lH*,88X,1H*) DIAGO620

1300 FORMAT (21X,lH*,9X,I1,12H. NO DIRECT,3A4,9HINCIDENT DIAG0630
I 7HWITHIN ,25HRECEIVER'S FIELD OF VIEW.,13XIH* DIAGO640
2 ,/,21X, IN*,88X, tH4*) DIAGO650

1400 FORMAT (21XiH*,9X,I1,25H. ANGLE OF INCIDENCE FOR, DIAGO660
I 3A4,SHGREATER ,21HTNAN 80.0 DEGREES; NO,12X, DIAGO67O
2 IH*,/,21X,'N*,13X,26HCALCULATIONS WILL BE MADE DIAGO68O
3 14HFOR ITARG - 0,,35X,IH*,/,21X,1H',88X,1H*) DIAGO690

1500 FORMAT (21X,1H*,9X, I1, IH,1X,2A4,14HDOE6 NOT FACE DIAGO700
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i9HRECEIYER.,45XtH*,t,21XIN,BX.iH*) DIAGO?iO
1600 FORMAT (21XIH*,9XI1 iH.,3A4,22HILLUMINATES BACK SIDE DIAGO720

I 3HOF ,?HTARGET.,33X,1H*,/,21X,IH*,88x,IH*) DIAGO730
1700 FORMAT (21XIH* 9X, II,3OH. THETA LESS THAN 90 DEGREES DIAGO740

I IOHAND ITARG 13H = 1; THETA =,F6,4,19XIH*,/ DIAGO750
2 ,21X,IH*,8SX,IH*) DIAGO760

1800 FORMAT (2)X,1H*,9X,I1,25H. THETA GREATER THAN 90 DIAGO770
I 13HDEGREES AND 19HITARG = O THETA ,F74, DIAGO780
2 13k. IH*,/,21X,1H*,SBX,1H*) DIAGO790

1900 FORMAT (2(21X,IH*,88X, IH*,/),21X,90(IH*)) DIAG0800
RETURN DIAGO810
ENb DIAG)820
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SUBROUTINE INDVT(IEMISS,IHAZE,IM,LEN,ML, 1140000
I MODEL,TBOL)ND,ISW,CLDHGT..BETAEX) IND00020
COMMON /ALBEO/lAO(2),A1(2),IALB(2) IND00030
COMMON /MOI/DUMMIE(715),MHOLD,NLHOLD,DUMMYS(1 088),, IND00040

+ TRANS( 16,5)..RAOA(i6,2),WAVE(16)..,SS(16), IND00050
1 DJR( 16).,RADG( 16),UTEM( 16),UTRF( 6),BK( 16), IND00060
2 PATHR(16),UERF~i6'),PATHR2< 6),TOT(12),8KG 16) IND00070
COMMON /BKDAT./PLT,THETA PHI,SAHG2JZENTH,PHASE.ALB IND00080
COMMON /COMII/ISORC, ITAAG, IWN, JHL IND00090
COMMON /CONST/PI,P12,PIRAD,TWOPI,TORRMB,CDEGK 1t4000100
COMMON /CTARG/RTARGICOSx..COSY..COSZ 114000110
COMMON /EMISS/EM(2 ),TM( 2) 114D00120
COMMON /IOUNIT,'IOIN, bOUT, IPHFUN,LOUNIT,HDIRTU,NCLIMT,KSTOR~t4PLOTUIHDOOi3O
COMMON /GEOKET/,PTS( 5), 1GE0SW IND000140
COMMON .'BASPOT/ ANG(65>,SU)M(65f>,WVYL~i6>..NlVL.A4LBB( 16)..BS( 16), IND00150

1 8E(16,SINGWV,PF(65,LMAX IND0060
DIMENSION DAT(7).TYPE(7) INDOOo7o
DATA TYPE /4HENVR.,4HEMIS,4HATM o4HTARG,4HREFL,4HSEN'S,4HGO IND800180
DATA ZZERO /0/ IND00190

C I 8000200
C SUBROUTINE INDAT IS CALLED UPON TO A) READ INPUT CONTROL IND00210
C PARAMETER.S, WITH CARD ORDER INDEPENDENT INPUT (.SEE SPOT IN000220
C FOR MORE DETAIL) AND, B) TO READ VALUES OF THE PHASE 114DO0230
C FUNCTION AT SPECIFIED ID AND WAVELENGTH. IND000240
C NOTE. IF ISORC LT 2 OR ITARG LT i EM( >,TN(U,E<25,TM<2) IN00250
C ARE NOT NEEDED. IND 00260
C IF ITARG LT 1 dhAB~ ARE HOT NEEDED. 1ND00270
C IND000280
C ISW=i ON SECOND CALL TO INDAT I14000290

IF (ISW.EQ.1) GO TO 400 IND00300
IF (IZERO.GT.0) GO TO 9 1140003i0
ISOPC=0 IND'30320
1TARG-0 114000330
MODEL=0 IND00:34 0
IHAZE=O I ND00.350
NL AM= 0 1D00360
EM( 1)=O. 18000370
TM< i =0, IND000380
EM(2>=0. 114D00390
TM<2 )=Q, IND 00400
ZENTH=O. IHD0041 0
CLDHGT-0 I ND 00420
PHASE=O, 28000430
RTARG=O, 1ND00440
CO &x=o I. D80450
Cosy=o. I8D00460
COSZ=u. 1IND00470
AQ( I)=0, IND00480
Akij). IND800490
IALB( 1)=0 IND00500
A0< 2 )0. I800051 0
A1(2)=0, IND00520
IALB(2 )=0 IND00530
ALT-0, IND00540
THETA=O, 114D00550
PH1=0. IND00560
SAHG2-0. 214000570
IZERO-1 I 1800580

9 CONTINUE 114D00590
WRITE( IOOUT,600) 114000600

600 FORMAT(180 , SPOT CONTROL CARDS READ FOR THIS RUN%'/) 18000610
DO 10 I=i,* IND00620
READ (I018.11) <DAT(J),J=1,7) 18D00630

it FORMAT <A4,6X,?EJO.4) IND 00640
WRITE( IOOUT,61 0)(DAT( J), Jul,7) 28000650

610 FORMATelH ,A4,6X..7El0.4) I8000660
IF (DAT(I).EQ.TYPE(1)) GO TO I IND00670
IF (DATM )EQ TYPE(2)) GO TO 2 1HD00680
IF <DAT~t).EQ.TYPE(3)) GO TO 3 I8D00690
IF <DAT(i).EG.TYPE(4)) GO TO 4 IND00700
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IF (DAT().EQ.TYPE(5)) GO TO 5 IND0071o
IF (DAT(I).EQ.TYPE(6)) GO TO 6 IND00720
IF CDAT(I).EQTYPE<?)) GO TO 7 IND00730

C ERROR RETURN IND00740
WRITE (IOOUT,I0I) IND00750

101 FORMAT(1H ,48HINCORRECT INPUT CARD FOR SPOT, CONTROL RETURNED IND00760
I IBHTO MAIN FROM INDAT) IND00770

IHAZE=9 IND00780
RETURN IN1400790

C OPERATING ENVIRONMENT IND0800
ISORC=IFIX(DAT(2)) IN00810
ITAPG=IFIX(DAT<3)) 1000820
IHZE=IFIX( OAT(4)) IN0030
MODEL=IFIX(DAT(5)) IND00840
NLAM=IFIX< OAT( 6) 1iND0085
ID=IFIX(DAT() ) iND00860
GO TO 9 iNDO070

C EMISSIVITY AND TEMPERATURE OF GROUND AND TARGET, RESPECTIVELY ID000880
2 EM( I )=DAT( 2) IND00890

TM( i >=DAT(3 > IN000900
EM( 2 )=OAT( 4 ) iN009i0
TM( 2 )=DAT( 5) IND00920
TBOUND=TM( i ) IND00930
GO TO 8 IND00940

C INCIDENT ZENITH ANGLE OF RADIATION, CLOUD BOTTOM HEIGHT, INDO0950
C PHASE ANGLE OF MOON, OPTIONAL EXTN COEF (VALID WHEN IHAZE=8) IND00960
3 ZENTH=DAT( 2) IND00970

CLDHGT=DAT<3) IND'098
PHASE=DAT<4) iND00990
BETAEX=DAT(5) IN001000
GO TO 8 114oioi0

C TARGET PROPERTIES IN401020
4 RTARG=DAT(2) IND01030

COSX=DAT(3) IN01040
COSY=DAT(4') N01050
COSZ=DAT< 5) I4001060
GO TO 8 IN40070

C ALBEDO COEFFICIENTS AND TYPE OF REFLECTION SURFACE FOR IND01080
C GROUND AND TARGET, RESPECTIVELY INDoio90
5 AO(1)=DAT(2) INDO 100

Ai( i )=[AT( 3) I1Doiii0
IALB< I )-IFIX(DAT(4)) IND01120
AO(2 )=DAT(5) INDi130
AI<2 )=DAT(6) IND01140
IALB( 2)-IFIX(DAT< 7)) 114001150
GO TO 8 IND01160

C SENSOR CHARACTERISTICS IND01170
6 ALT=DAT(2) IN01180

THETA=DAT(3) INDOi 190
PHI=DAT(4) IND01200

C IND1210
C EXPECTING INPUT AZIMUTH IN METEOROLOGICAL CONVENTION IND01220
C (I.E., N - 0 DEG E = 90 DEG S = 180 DEC, W = 270 DEG), IN1230
C SO CONVERT TO MATHEMATICAL C6NVENTION FOR PURPOSES OF IND01240
C SPOT (ASSUMING Y-AXIS IS POSITIVE NORTHWARD, X-AXIS POSI- IND01250
C TIVE EASTWARD). IND01260
C INDOi270

PHI=90.-PHI IND01280
SANG2=DAT(5) IND0290

8 CONTINUE IN0i300
10 CONTINUE 110i3iO
7 CONTINUE IND01320IEMISS=O IND01 330

IM=O I1001340LEN=O IND01350
ML=O IND01360
IF (ISORCGT.1) IEMISS=1 IND01370
COSX=COS(COSX*PIRAD) IND01380
COSY=COS(COSY*PIRAD) I1D001390
COSZ=COS( COSZ*PIRAD) IND01400
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C GEOMETRICAL OPTION IND0141 0
IF(JCEOSW.NE,1)GO TO 311 IND01420
RTARC=SORT( <PTS( 4)-PTS 1) )**2+( PTS 5 )-PTS( 2) )**2+ IriDO1430

+( PTS( 6)-PT$S 3) )**2) I ND 01440
THETA=ACOS(<(PTS 3 )-PTS( 6))/RTA4RG) IND0t450
RTDC0t4=l.0,/PJRjD IND 1460
THETA=THETA*RTDCON IND0470
RLT=PTS( 6) I~co N)(1480c
DELXsPTS(l1)-PTS(4> IN00i490
DELY=FTS( 2)-PTS( 5) IND0I500
HOIS=SQRT( DELX**2,&ELY**2) IND0151
PH1=ACOS(DELX/HDIS) IND0l 520
PHI=PHI*RTDCOH 1HD01536
IF(QELY.LT. 0.fO)PHI-360. 0-PHI 1ND01 s4o

311 CONTINUE IND01550
IF (ITARG.EQ. 1> RTARG=F4LT/ABS(COS(THETA*PIRAD)) 1HD01560
IF (ITARG.EQ.0) RTARG-1000.0 INDO1570
RE TURN INDcil58O

4 00 CONTINUE I NO 19
REWIND IPHFUN I HD 0 16(0
DO 500 I-i,IWN 1ND061

500 PF(I)=0, IND01620
IF (NLAM.NE.0) CALL PFUNC( ID> IrND0630
RE TURN IND0I640
ENE, INDoi 650
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SUBROUTINE OUTPUT tIODEL, IHAZE,CLDHGT) OUTFOOI
LOGICAL LMNLT OUTPOO20
COMMON /MOi? DUMMIE(715),MHOLD,HLHOLD,DUHMYS< 1088), OUTPOO3u

+TRA.NS(16,5),RADA'(16,2),WAVE(16),S5C16), OUTPOO4O
I DIRC16),RADG(16),UTEM(16),UTRF(16),BK(16), OUTPOO50
2 PATHR(16),UERF(16),PATHR2(16),TT12),BcG(16) OUTPOO60
COMMON /BKDmr/ALT,THETA,PHI,SANG2,ZENTH,PHASE,ALB OUTP0070
COMMON /COMII/ISORC,ITARC,IWN,J4L OUTPOOS0
COMMON /ANSW2/TTR( 16),TBRC 16),CNTRST( 16) OLUTP 0090
COMMON /HOLRTH/ HITARG(8,3),HISORC(6,5), OUTPO100

I HMODELC5,6),HLIGHTC 3),HMNLTC 3 )HSU4LT( 3), OUTPOI 10
2 ITRCTC2),HTYPE(2),g-GRND(2) OUTP0120
COMMON /IOUNIT/IOIH, IOOLT, IPHFLN,LOUNIT,ND!RTU,NCLIMT,KSTOR,NPLOTUOIT0130
DATA HCRND/4H GRO,4HJN / OUTPO14O
DATA HISORC/4HSINL,4HIGHT,4H ONL,414Y .4H4 4H ,OUTPOI50

1 4HMOON,4HLIGH,4HT ON,4HLY ,4H ,4H1 4HEMIS, OUTP0160
2 4HSI101,41 ONL..4HY ,4H ,4H1 4HSUNL,4HIGHT, OUTP0170
3 411 ANDJ4H EMI,4MSSIO,41N ,4HMOON,4HLIGH,4HT AN, OLITPO1SO
4 414D EM,4141S31,4HON / OUTP0190
DATA HITARG/4HNO R,4HEFLE,44CTAN,41C2 ,4H .4H OUTP0200

I 4H4 ,41 4HGROU,4HND R,4HEFLE,4HCTAN,4HCE /,OUTP021O
2 411 EMIJ4HSSIO,4HN ,4HTARG,4HET R,4HEFLE,4HCTAN, OUITP0220
3 4HCE /,4H1 EMI,4H4S10O,41N /OUTP0230
DATA 1MODEL/4HTROP.,4HICAL41 4H ,4H1 ,4HMIDA, OUTP0240

I 4HLTIT,4HIDE ,4HSUMM,4HER ,4HMIDA,4HLTIT,4HLIDE ,OUTPO250

2 4HWINT,4HER ,4HSUBA,4HRCTI,4H1C SU,4HMMER,4H ,OUTP0260

3 4HSUBA,4HRCTI,41C WI,4HNTER,41 ,4Ht?962,4H4 U.S, ouTrPO27O
4 4H1, ST,4NANDA,4HRD / OUTP0280
DATA HMNLT/44 MO,4HONLI,4HGHT / OUTP 0290
DATA NSNLT/4H SU,4HNLIG,4HH1T / OUTP0300
DATA HTRGT/44 TAR,4HGET /OUTPO3I10
DATA HTYPE/41 ,4H1 OUTP0320
DATA LMNLT/.FALSE./ OUTP0330
IF (ISORC.NE.0.AND.ISORC.HE.3) GO TO 200 OL'TF0340
DO 100 1=1,3 OLITP 035 U

100 HLXGHTC I)=HSNLT( I) OUTP0360
GO TO 400 OUTP0370

200 DO 300 1=1,3 OUTPO38u
300 HLIGHT( I )HMNLTCI) OUTPO390

LMNLT= .TRUE. OUTP0400
400 IF (ITARG.EQ.0) GO TO 600 OUTPO4I 0

IF (ITARG.EQ.2) GO TO 500 OUTP0420
HTYPE( i)=IIGRND I ) OUTPO43O
HTYPE( 2)=HGRND( 2) OUT P0440
GO TO 600 OUTPO45u

500 HTYPE< I)=HTRGTC 1) OLUT P0460
HTYPE< 2)=HTRGT<2) OUTP 0470

600 CALL DIAG OUTP0480
IF CMODEL.GT.7) GO TO 700 OUTPO490
WRITE CIOOUT,1400) ISORC,(HISORC<I,ISORC~l),I=1,6), OUTPO00
1 ITARGCHITARG(I,ITARG+1),I=1,B),MODEL, OUTP0510
2 CHMODEL(I,MODEL),I=1,5),IMAZE OUTPO520
GO TO 750 OUTP0530

700 IF(MODEL.EQBMJRITE <IOOLIT,I450) ISORC,(HISORC(I,ISORC+1),I-l,6), OUTP054u
I ITARG,(HITARGCI,ITARG~t),Ia1,8),MODEL,IHAZE OUTP0550

IF(MODEL.EQ.9)WRITE (IOOUT,1500) ISORC,CHISORCCI,ISORC+1),I=1,6), OUTP0560
1 ITARG,(HITARGCI,ITARG1),Im1,8),MODEL,I4AZE OUTP0570

750 IF (IHAZE.CT.0) WRITE CIOOUT,1600) CLDHCT OLITP 0580
800 WRITE CIOOUT,1700) OUTPOS90

IF (LMNLT) WRITE (IOOUT,1800) PHASE OUTP0600
WRITE (IOOUT,1900) HLICHT OUTP06I10
DO 900 I=1,IWN OUTP062O
NW=1 0000 ./WAVE( I) OUTP0630

900 WRITE (IOOUT,2000' WAVE(I),NW,SS<I>,BK(I),BKC(I) OUITP0640
WRITE (IOOUT,21 00) OLUTP 0650
DO 1000 I-lAlWN OUTP0660
NWI 000.,/WAVE( I) OUTP0670

1000 WRITE (IOOUT,2200) WAVE<fl NW,UTEM(I),UTRF(I), OUTPO6SO
I RADACI,12) PATHR2CI),tTR(I) OUTP0690

WRITE CIOOUT,2300) OUTP 0700
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DO 1100 I=1,IWN OUTP071 6
NW=10000 ./WAVE( I) OUTP0720

1100 WRITE (IUOUT,2200) WAVE(I),NW,RADC(I),UERF(I), OUTP0730
I RADA(I,1),PATHR(1),TBR(I) OUTP0740

WRITE (IOOUT 2400) HLIGHT OUTP0750
IF CLMNLT) WAITE (IOOUT,iSOO) PHASE OUTP0760
WRITE (IOOLIT,2500) HLIGHT,HLIGHT OUTP0770
DO 1200 I-1,IWN OUTP0780
NbJI 0000./WAVE( I) OUTP0790

1200 WRITE (IOOUT,2600) WAVE(I),NW,SS<I),DIR<I) OUTPOSOO
WRITE CIOOUT,2?00) OUTPOS1 0
DO 1300 I=1,IWN OLUTP 0820
Nbfrl0000 .'WAVE( I) OUTP 0830

1300 WRITE (IOOUT,2-800) WAVE<I),NWl,TTR<I),TBR(I>,CNTRST(I) OLUTP0840
WRITE CIOOUT,2900) (TOT(I),I=1,i0),TOTC12),HLICHT, OUTP0850

I TOTC Ii) OUTP 0860
RETURN OUTPO8?0

ClO FRA OUTP 0880
10FOMT(43X,3?HDEFINITION OF CONTROL PARAMETERS OUTP 0890

1 SHFOLLOWS,/,43X,lO(iH),6H- -- 7<1H-),2X, OUTP0900
2e lO<iH-),2X,7<iH-),/..,43X,9NPARAMETER,3X, OUTP0910
3 5HVALUE,3X,1iHDESCRIPTION,/,43X,9(IH-).3X,5( OUTP0920
4 1H-),3X,IICIH-),//,45X,5HISORC,7X,I1,5X,6A4,// OUTP0930
5 ,45X,5HITARG,7X,I1,5X,8A4,//,45Xo5HMODEL,7X, OUTP0940
6 II ,5X,5A4,//,45X,5HIHAZE,TX, 11,/) OUJTP0950

1450 FORMAT (43X,3?HDEFINITION OF CONTROL PARPMETERS OUTP0960
1 BHFOLLOWS:,/,43X,1O(IH-),6H -- ,7(IH-)..2X, OUTP0970
2 10(1H-),2X,7C1H-),//e',43X,9HPARAMETER,3X, OUTP0980
3 5HVALUE,3X,1IHDESCRIPTION,/,43X,9(IH-),3X,5( OUTP0990
4 1H-),3X,11(iH-),//,45X,5HISORC,IX,I1,5X,6A4,// OUTP1000
5 ,45X,5HITARG,7X,I1,5X,8A4,//,45X,5HMODEL,7X, OUTPIOIO
6 I1,5X,32HISRAELI STANDARD (YEAR, DAYTIME)/r'45X,5HIHAZE,7X,I1/) OUTP102O

1500 FORMAT C43X,37HDEFINITION OF CONTROL PARAMETERS OUTPI030
IBHFOLLOWS:,/,43X,10(iH-),6H -- ,7(1HN),2X, OUTP1040

2 iO(1H-),2X,7CIH-),///,43X,9HPARAMETER,3X, OUTPIO50
3 5HVALI'E,3X,IIHDESCRIPTION,/,43X,9(iH-),3X,5 OUTP1060
4 IH-),3X,l1iiH-),//,45X,HISORC,7X,I1,SX,6A4,// OUTPIO7O
5 ,45X,5HITARG,X,11,5X,8A4,//,45X 5HMODELJ7X, OUTPiOBO
6 Ii,5X,34HISRAELI STANDARD (YEAR, NIGHTTfME)//45X,5HIHAZE,7XI1/) OUTPI090

1600 FORMAT (iN ,45X,22HCLOUD BOTTOM HEIGHT = ,F5.3,3H KCM) OUTP11OO
1700 FORMAT CIHI,56X,19HSOURCE INTENSITIES,/,56X,7H ---- OLTPi1O1

I12H-------------- /) OUTP1 120
1800 FORMAT (44X,2?NPHASE ANGLE FOR MOONLIGHT: ,F6.2, OUTP1130

1 ION CDEGREES),//) OUTP1 140
1900 FORMAT C 15X,I1ONWAVELENGTN,3X, IOHWAVENUMBER,3X,3A4, OUTP1 150

I6HSOURCE,lix, 13HTARCET SOURCE, ISX,7HGROUND OLITP1 160
2 6HSOURCE,/,15X,9HCMICRONS),6X,6H(CM-1),IIX, OUTP1170
3 SNSTRENCTH, I7X,8HSTRENGTN,20X,SNSTRENCTH,/ OUTPI 180
4 ,41X,20H<WATTS M-2 MICRON-i )J23X,9H(WATTS M- OUTPiI9O
5 i6H12 MICRON-i SR-i )),/,15X,IOCIN-),3X,iOC1N-). OUTP1200
6 3X,20< IH-),3X,25( IH-),3X,25( IH-),//-) OUTP1i

2000 FORMAT (15X,IPE1O,4,3X,I7,iIX, IPE1O.4,1SX,JPE1O.4,16X, OUTP1220
iIPEIO.4) OUTP1230

2100 FORMAT (liH,46X,33HCOMPONENTS FOR RADIANCE FROM OUTPI240
I6NTARGET../,46X,29H----------------------- ---------- ----OUTP1250

2: ION-----------,//,53X,23NC WATTS M-2 MICRON-i SR- OUTP1260
3 2N1 ),///,22X, IOHWAVELENGTN,3X, IONWAVENUMBER, OUTP1270
4 SX,.HTARGET,ZX,6HTARGET,IX,?NPARTIAL,6X, OUTP1280
5 7HPARTIAL, 6X.5NTOTAL,/,22X,SNC MICRONS) 6X, OUTP1 290
6 6HCCM-1) 6X 8NEMISSION,4XJ11NREFLECTAN&E,2X, OUTP1300
7 IIHATMOSAHEAIC,5X,4HPATN,8X,6NTARGET,/,75X, OUTP1310
a 8NEMISSION,5X,8HRADIANCE,5X,BHRADIANCE,/ OUTP1320
9 22X,iO<lH-),3X,iOC1H-),4X.S(iN-),4X,i1iC i-), OUTP1330

20XFRA kx,lic1N-)t3x,sciH-,s5X 8(iH-).//) OUTP1340
20FOMT(22X,IPEIO.4 3X,I? 3X iPtEi3.4) OUTP1350

2300 FORMAT CIHl,4?X,2SH6OMPONtNTt FOR BACKGROUND OUTPi3SO
1 SHRADIANCE,/,47X,27N-------------------- ------------ --- OUTP1370
2 iO0-----------,//,53X,23HCWATTS M1-2 MICRON-i SR- OUTP1380
3 2Hi> )///,22X,I1OHWAVELEHGTN,3X, IONWAVENU'BER, OUTP1390
4 5X,6HGROUND, 7X,6HGROUND,SX,5HTOTALJ8X,5NTOTAL, OUTP1400
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5 7tS5HTOTML,,',22X.,SH(MICROHS*),6X,6HWCM-i' )6X, OUTPi106
6 BHEMISSION,4X,1iHREFLECTANCE,2X,IIHATMOS-PHERIC OUTP1420

, 5X,4HPATH,6X,tOHetACKGPOLND,/,75X ,SHEMISSION, OUITP1430
82(5X,SHRADIANCE)./,22X,10(1N-),3X<,1OC1H-),4X, OUTP1440
9 8(1H-).4X, 11C1H-)t2X, 11< IH-t,3X,8< iH-),4X, 10< OUTPI1450

x 1H-),//) OUTP 1460
2400 FORMAT (iHl,58X.SHDIRECT,3A4,/,57X,6(iH-),1X,i2(iH-),/ OUTP1470

1 /J56X,2OHCWATTS M-2 MICRON-I ),/E') OUTP1 480
2500 FORMAT (41X,IOHUHVELEHGTH,3X,OHWAVEUMBER.2X3A4,1X, OUTPi490

1 3A4,/,4iX,9H(MICRONS),6X,6HCCM-1 )J7XJ6HSOLIRCE, OUTP1500
2 BX.4HFLLIX./,68,HSTRENGTH,/,41X,10(IH-).3X, OUTP1510
3 OWH)2,1<I-,X121-/)OUTP1520

2600 FORMAT (41X, lPEiO,4,3X, I7,GX, iPEIO.4,3X,1PE1O.4) OUTP1530
2700 FORMAT C1H1,5BX,1SHTOTAL RADIANCE,/,58X,IIH --- -- OUTPi54O

1 4H----,//,53X,25HC WATTS M-2 MICRON-i SR-i ),//' OUTP1550
2 ,35X,10 HIAVELENGTH,3X, 10HWAVENUMBER ,5X, OLUTP1560
3 6HTARGET.SX,I1OHBACKGROUND,4X,BHCONTRAST,/ OLUTP1570
4 ,35X,,9HMIMCRONS),6X,6HC CM-i1),33X,5HRATIO,? OUTP 1580
5 ,35,IOC IH-),3X, IOCIH-),5X,6CIH-),5X, 10< lH-), OUTP1590
6 4X,SCJH-)t/) OUTP1 600

2800 FORMAT (35X,iPEIO.4,JX,I7,3X,IPJEiJ.4) OUTP161 0
2900 FORMAT (iHI ,46X,3OHDETECTOR-RESPONSE WAVELENGTH- OLUTP1620

1 IOHINTECRATED,/,46X,i7C1H-),2X,21(iH-),// OUTP1630
2 ,58X,16H( WATTS M-2 SR-i ),./46X,THTARCET OUTP1640

8 HEMISSION,16X,IPEIO.4./,46X,7HTARGET OUTP1650
4 IIHREFLECTANCE,iSX,IPEIO,4,/,46X,8HPAPTIAL OUTP1660
5 2OHATMOSPHERIC EMISSION,3X,IPEIO.4,/,46X, OLITP1 670

621HPARTIAL PATH RADIANCE,IOX,1PE1O.4,/--,46X, OL'TP16SO
7 2IHTOTAL TARGET RADIANCE,10X,IPE1O.4,/,46X, OUTP1690
8 i5HGROLIND EMISSION,i6X,1PEi0.4,/,46X,7HGOINr OLITP17OO
9 IIHREFLECTANCE,iSX,IPE1O.4./,46X,6HTOTAL OUTP1710
X 20HATMOSPHERIC EMISSICN,5X,IPEI0.4,,46X, OUTP1720
1 19HTOTAL PATH RADIANCE,12X,IPE10,4,/,46X, OUTP1730
2 25HTOTAL BACKGROUND RADIANCE,6X, IPEI 0.4,/ OUTP1740
3 ,46X,4lC1H*),//,46X,8HCONTRAST,22X,lPEII.4,// OUTP1750
4 ,46X,4l~iH*),//,46X,6HDIRECT,3A4,X,IPE1O,4,/ OIJTP1760
5 ,46X,IIH(WATTS M-2)) OUTP1770
END OUTP1 780
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SUBROUTINE PATHRD(CTHED,I4P,RT, 10, INAZE,HR, PAD00610C
IIEMI$5,LEN,IIODEL,VIS,VI,V2,TGRD,OUMMY,lCLMAT,'wLDW) PADOO02C

LOGICAL HORIZ PAD00030
DIMENSION TRI(16),TR2(16),DUMMY(16),AHS(16) PAD00040
COMMON /BASPOT/ ANG(65),SUM(65),WVL(i6),NWVL,ALBB<16).BS(16), PAD00050
1 BE(16),SINGtWV.SAER(65)oLDt'M PAD00060
COMMON /BKDAT/ALT,THETA,PHI..SANG2,ZENTH,PHASE,ALB PAD00070
COMMON /CGEOM/CQSGM, COSST, CSA PAD 00080
COMMON /COMIl/ISORC, ITARG, IWN,J~HL P'AD00090
COMMON /MQ1/-EH( 16,34),P(34),T(34),UN(34),Z.34),WA34),RE,1,NL, PADOOIDO

+ RRS( 16,34),SCOE( 16,34), PADOOi 10
+ TRANS(16,5),RADA(16,2>,1WAYE()6),SS(16), PAD00120

I IRt6),RADG(16,UTEM(16,UTRF(t6) 1BK(16), PAD00130
2 PATHR<16),UERF(16),PATHR2(16) ITOT(12),BKG(16) PAD00140

C **CONSTi = (1.-,0295)*.5*3./(e.*PI)/(1.+.5*.0295) PAD0Ci5O
C ***CONST2 = PAD5(?+5*025)3t(6OI

DATA CONTi,CONST2.,057080545..0034701189,/ PADOOI?0
tALL=NL-1 PADO0lSO
SRAYL=CONST I*(1. +CSA*CSA ).COHST2 PAD 00190

C I** NITIAL12E VARIABLES *** ADOO0200
DO 800 IIW=1 IWN PAD002i u

BOO PTHR(IkI)=0,O PAD00220
DO 9.00 J=2,HLL PAD002305
IF (HP.LT.Z(J)) GO TO 1000 PAD00240

900 CONTINUE PAD00250
J-NLL PAD00260

1000j JU=. PAD00270
JL= .U- I PADQ62aO
HORIZ= .FALSE. PAD 0029 C
DS 1=0.0 PAD00300
H2=HP P'AD003I 0
RAT=( 82-Z( JL))/<((JU ,-Z( JL)) PAD00320
GO TO M11O 1200,f-300),I10 PAD00330

1100 IX=RT*1 .9,949+1 PAD00340
OX=R<TFLOAT( IX) PAD 00360
DH=DX*CTHED PD06
HORIZzA8S(CTHED).LT. i.E-3 PAD00370
DIST=0 .5*DX PAD00380
GO TO 1400 PAD0O390

1200 IX=t4LL-JL PAD00400
Dii=Z(JU )-HP PADOO4IO
DX=OH/CTHED PAD00420
GO TO 1400 PADOO430

C HORIZONTAL PATH FOLLOWS PADO(1440
1300 IX-100 PAD00450

DIST=DIST-0.S*DX+0 .25 PADOt 160
DX=0.5 PADO 4,~0
HORIZE .TRUE. PAD 00480
GO TO 1500 PAD00490

1400 H2=HPDH*0.5 PAD00500
1500 DO 2600 K=I,IX PAD005i 0

IF (HORIZ) GO TO 2000 PAD00520
CALL LT4M(HP H2,THETA,2 2,TRi DUMMY,DUMMY, PADOO530
1 IEP1ISS,LENIODEL,VXS, VI,Y2,TGR0,ICLMAT,IERR, PAD00340
2 NR,IHAZE,MULDV) PAD0055O
CALL LT4M<H2,OUN,ZENTH,3 2, TR2,DUMMY,DUM1Y, PAD00560

I IEMISS,LEH,MODEL,VI6, V1,V2,TGRD,ICLMAT,IERR, PAD00570
2 HR,IHAZE,MULDV) PADOO580
IF (IO.EQ.2) GO TO 1800 PAD 00590
00 1600 J-I2,NLL PAD00600
IF (H2.LT.Z(J)) GO TO 1700 PAD0061 0

1600 CONTINUE PAD00620
J-NLL PAD00630

1700 JU=J PAD00640
JL-JU-i PA000650
RAT-( H2-Z2 JL ))/( Z(JU )-Z( JL)) PAD0 0660

1800 DO 1900 IW=1,IWH PAD00670
SC-SCOE(1W, JL )+RAT*( SCOE( 1W, JU -SCOE( 1W, JL)) PAD00680
RS-RRS(1W, JL )+RAT*( RRS( 1W, JUI)-RRS( 1W, JL)) PA000690
SSCAT-RS*SRAYL+( 1. -RS)*SAER( 3W) PAD0O700
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GO TO <2400,2500,2300),IO PADC0720
2000 CONTINUE PAD00730

CALL LT4M(HP,DUM,DIST.1,2TRi DUMMY,DUMM', PAD00740
1 IEMISS,LEN,M0EDELVIS, VI,V2,TGRD,I6LMAT,IERR, PAD00750
2 NR,IHAZE,MULDV) PD06
IF (K.EQ.1 ) CALL LT4M(HP,DUM,ZENTH,3,2,TR2,DUM'.OUIM', PAD00770

1 EMISS,LEH,MODEL,VIS, V1.V2..TGRD, PAD00780
2 ICLMAT..IERR, PAD 00890

2. HR.!HAZE,fULDV) PD00
os=o. 0 PADOO0i 0
DO 2200 IW=1..IWN PAD660820
IF <K.GT.1) GO TO 2100 PAD00830
SC=SCOE(1W, JL >+RAT*( SCOE( 1W, JU >-SCOE( 1W, JL)) PAD00840
RS=RRS( 1W, JL)+RAT*(RRS( 1W, JU)-RRS( 1W, JL)) PAD00850
AN$( lWt)-TR2( 1W)*SC*(RS*SRAYL*( I 0-RS>*SAER( 1W)) PAD00860

2100 ['PATH=AHS( I()*TRi( IW)*DX PAD60870
DS=t'S+DPATH PAD'00880

2200 PATHR( I40=PATHR( IW)+DPATH PAD00890
DS1=OSi+DS PAD00900
DS=DS*0. 5/DX PAD009i 0
IF (Ic0EQ.3,ANDK.GT.1.AND,DS/DSi,LT.0.001) RETURN PAD'00920
IK=( .K/,20 )*20 PAD609~30
IF UIO.EQ.3. AND,1k ,EQ.K) DX=DX*2.0 PAD60940

2300 OIST=DIST+DX PAD00950
GO TO 2600 PAD00960

2400 H2=H2+DH PAD'097
CO TO 2600 PAD00980

2500 JU=JU+i PAD00990
JL=JL+i PADOI 000
IF (K.EQ.1) RAT=0.5 PA'0010
H2=(Z( A )+Z( JL ) )*0. .5 PADOi 0 0
D X= Z< JU >-2JL),)/CTHED PAD01 030

2600 CONTINUE PAD0I 040
RETURN PAD01050
END PAD01 060
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SUBROUTINE ZEROZEOI
COMMON /MOI/ DUME75,,LDMYSIL8,D.A30 ZERO0020
DO 100 1=1,300 ZER00030
RDATA( I )=.0 ZER00040

106 CONTINUE ZER00050
RE TURN ZER0(006(1
ENE, ZEROO670
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SUBROUTINE CLIMAT(LOCAT,MONTHNHOUR,IWIND,NPRT,TEMP.PRES,RH,AH,DPCLIOO1O0
1,VISWNDVEL,WINDIR,IPASCT) CLi00020

C CLI00030
C CLI 00050
C CLIMATOLOGY MODULE - CLIMAT CLI00060
C CL100070
C PURPOSE - TO PROVIDE THE CENTRAL EUROPEAN AND MID-EASTERN CLI00080
C CLIMATOLOGY DATA REQUIRED BY OTHER MODULES OF EOSAEL, CLI00090
C CLI1000
C PARAMETER DESCRIPTION CLIOO10
C LOCAT - CLIMATOLOGY REGION INDICATOR. LOCAT IS AN INTEGER CLI00i20
C (-4) FOR CENTRAL EUROPE AND CLI00130
C (5-10) FOR MID-EAST. CL1006140
C CLIUUiSO
C REGION I - EUROPEAN LOWLANDS, CLI00i6O
C REGION 2 - EUROPEAN RHINE VALLEY, CLI00170
C REGION 3 - EUROPEAN HIGHLANDS, C100180
C REGION 4 - EUROPEAN ALPINE, CLI00190
C REGION 5 - MIDEAST DESERTS, CLI00200
C REGION 6 - MIDEAST COASTAL, CLI00210
C REGION 7 - MIDEAST PERSIAN GULF, CLI00220
C REGION 8 - MIDEAST RED SEA, CLI00230
C REGION 9 - MIDEAST EASTERN MOUNTAINS, AND CLI00240
C REGION 10 - MIDEAST INDUS VALLEY. CLI00250
C CLI00260
C MONTH - AN INTEGER (1-12) INDICATING THE MONTH OF THE YEAR. CL100270
C MONTH IS USED TO SELECT THE SEASON WHICH IS CLI00280
C APPLICABLE TO THE REGION LOCAT. CLI00290
C NHOUR - AN INTEGER (0-23) INDICATING THE TIME OF DAY LOCAL CLOO300
C STANDARD TIME (LST). NHOUR IS USED TO SELECT ONE OFCLI00310
C FOUR TIME PERIODS OF THE DAY 20-02, 03-09, 10-14, CLI00320
C AND 15-19. CLI00330
C IWIND - *** NOT USED *** CL100340
C HPRT - A PRINT SELECTOR. CLI00350
C HPRT LE ZERO - DO NOT PRINT CLIMATOLOGICAL DATA. CL100360
C NPRT GT ZERO - PRINT ALL AVAILABLE MEANS, STANDARD CLI00370
C DEVIATIONS, AND PERCENT OCCURRENCES. CLI00380
C TEMP - MEAN TEMPERATURE (C). CLI00390
C PRESS - MEAN SEA LEVEL PRESSURE (MB). CLI00400
C RH - MEAN RELATIVE HUMIDITY (PERCENT>. CLI60004
C AH - MEAN ABSOLUTE HUMIDITY (GM/CU M). CLI00420
C DP - MEAN DEW-POINT TEMPERATURE (C). CLI00430
C VIS - MEAN HORIZONTAL VISIBILITY (KM). CLI00440
C WNDVEL - MEAN WIND SPEED (MPS). CLI00450
C WINDIR - MOST PROBABLE WIND DIRECTION <DEGREES". WINDIR IS CL100460
C GIVEN IN 30 DEGREE INCREMENTS (OtS,045,075,... ULI0470
C ,345). CLI00480
C IPASCT - INDICATOR (1-6) FOR THE MOST PROBABLE PASQUILL CLI00490
C STABILITY CATEGORY (A-F). CLI00500
C CLDHT - MEAN CLOUD HEIGHT (KM). CLIOO5iO
C CLDCVR - MEAN TOTAL CLOUD COVER (PERCENT), CLI00520
C WNDDIR - WIND DIRECTION (DEGREES). CLI00530
C CLI00540
C SUBROUTINES AND FUNCTIONS - NONE CLI00550
C CLI00560
C CARD INPUT - NONE CLI005?0
C CLI00580
C TAPE INPUT - YES, BE SURE TO ASSIGN THE CLIMATOLOGY DATA TAPE TO CL100590
C UNIT NCLIMT. CLI00600
C CLI006iO
C *******************************************************************C**00620
C CLI00630

COMMON /IOUNIT/IOINIOOUT IPHFUN LOUNIT NDIRTU,NCLIMT KSTOR,NPLOTUCLI00640
DIMENSION REGION(7O),SEAS6N(8),H6UR(B),6ATA(1S),DIR(ti) CLI00650

c CLI00660
DATA REGIOH/4HEURO,4HPEAN,4H LOW,4HLAND,4HS CLI00670
I 2*4H ,4HEURO,4HPEAN,4H RHI,4HNE V,4HALLE,4HY 4H ,4HEURO,CLI00680
2 4HPEAN,4H HIG 4HHLAN,4HDS ,2*4H ,4HEURO,4HPEAN,4H ALP,4HINE ,CLI00690
3 3*4H ,4HMI6E,4HAST ,4HDESE,4HRTS ,3*4M ,4HMIDE,4HAST ,4HCOACLIO00O
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4S,4HTAL ,3*4H ,4HMIDE,4HfrST ,4HPERS,4HIAN .4HCLLF..2*4H ,4HMICLI0071P~
5DE,4HAST ,4HRED ,4MSEA ,3*4H ,4HMIDE,.4HAST ,4HEAST,4HERN ,4HM1OUCLI0072v~
6N,4HTAIH..4HS ,4HMIDE,.4HAST ,4HINDU..4HS VA.4HLLEY,2*4H / CL100730
DATA SEASON/4WI'T,4HER ,4HSPRI,4HNG ,4HSUMM,4HER ,4HAIJTU,4HMN CLI00740
I/ CLI 00750
DATA HOUR/4H20-0,4H2 ,4HO3-0,4H9 ,4HiO-1,4H4 ,4Hi5-i,4H9 /CLI00760
DATA DIP./4H 015,4H 045,4H 075,4H 105,4H 135,4H 165.4H 195A,4H 225, CLI0077O
14H 255,4H 285,4H 31.5,4H 345,4H VBL/ CLI00780

C CLID0790
C POSITION THE TAPE NCLIMT FOR READING CLI u0800
C CLIO06I 0

REWIND NCLIt4T CLI 00820
c CLI 00830
C SKIP OVER ALL DATA FOR REGIONS 1,2,...,LOCAT-1 CL100840
C CLI 00850

IF<LOCAT.LT.I.OR.LOCAT.GT,105 LOCAT-l CLI 00860
LSkIP=1 056*<LOCAT-1) CLI 00870

C CLI 00880
c, SkIP OVER DAT4 FOR SEASONS 1,2,.. .,SEASON-i FOR REGION LOCAT CLI00890
C CLI C0900

1NSEASN~i CLIO0O90
I<OT.E3ADM0HL.5NSEASN=2 CLI002

IF(MONTH.GE.9.AND.MO'NTH.LE.10) NSEASN=4 CLI 0940
IF<LQCAT.GE.5.AND.MOHTH.EO.11) NSEASN-4 CLI 00950
NSKIF=LSKIP+1 ?6*( NSEASN-t > CLI 00960

C CLI 00970
C. SKIP OVER DATA FOR TIME PERIODS 0,l,...,PERZOD-1 FOR REGION CLI009eO

c LOCAT DURING SEASON. CLI 00990
C CLII060

NTIME=l CLIOI1010
IF(NHOUR.CE,3.AND,NHOIR,LE.9) NTIME=2 CLI~l 020
IFU4HOUR.GE.10.AND.NHOUR.LE.14) NTIMEa3 CLIOI030
IF<NHOUR.GE.i5.AND.NHOUR.LE. 19) NTZME-4 CLI01 040
NSKIP=NSKIP+44*(NTIME-1) CLIUI O5u
IF<NSKIP.LE.O) GO TO 2 CLIOi 060
DO 1 J=I,HSKIP CLIOI 070
READ(NCLIP1T,9) A CLI0tO80

I CONTINUE CLI01 090
C CLI0l 10
C IF NPRT GT 0, PRrNT A HEADING FOR THE THERMODYNAMIC DATA CLI01iiO
C CLI01 120

2 CONTINUE CL1iO130
IF<NPRT,LE.0) GO TO 3 CLIOI1140
WPITE( bOUT, 15> CLI61 156
ILOC=7*LOCAT-6 CLIG" 60
ILOC6= ILGC+6 CLIOil.1
WRITE<ZOOUT,10' (REGION(J),J-ILOC,ILOC6),SEAS1N<2*HSEASN-1 >, CLI01180
ISEASON(2*NSEASN4),HOUR(2*NTIME-1 ),H0UR<2*NTIME: CLIOtI190

C CLI01200
C READ THE THERMODYNAMIC DATA FOR REGION LOCAT AT NTIME LL101216
C DURING NSEASN. CLI 01220
C CLI 01230

3 DO 4 J=1,22 CLIC1240
READ(NCLIMT,11) I'CLASS..DATA(K),K=1,18) CLI01250

C CLI01260
C CONVERT FROM METERS TO KILOMETERS CLI 01270
C CLI 01280

DATA(6)=O. 001*DAT(4(6) CLI 01290
DATA( lO)=0.001*DATA( 10) CLI01300

C CLI01310
C IF NPRT CT 0, PRINT THE THERMODYNAMIC DATA CLI01320
C CLI 01330

IF(HPRT.LE.0) GO TO 4 CLI 01340
WRITE<IOOUT,12) NCLASS,<DATA~k),K-1,19) CLI 01350

4 CONTINUE CLI 01360
C CLI 01370
C EXTRACT THE VALUES OF TEMP, PRESS, RH, AH, DP, VIS, AND CLI01380
C UNDVEL. CLI 01390
C CLI 01400

376



TEMP-DATAC 2. CLI0iI06
DP=r)RTAC 3 ) CLIO1420
AHNDRTA( 4) CLI01430
RH=DATA 5) CLI 01440
VIS=DATA<6) CL101450
PRESS=DATAC7) CLI 01460
UWVDEL=DATA(f8) CLI 01470

C CL10480
C DETERMINE THE VALUE OF IFASCT CLI101490
C CLI 01500

IPASCT=i CLIOiS
FREQ=DATW i3> CLI 0520
DO 5 J=2,6 CLIC01530
IFCDATACJ+12).LE.FRED) GO TO 5 CLI01540
FREO=DATA( j.12) CLi 01550
IPASCT= J CLIC1I5SO

5 CONTINUE CLIOIS7O
C C LI 015680
C GET TO THE WIND DATA ON NCLIHT CLI 01590

C CLI01600
NSKiP=<NSKIP-LSK<IP5 >/44 CLI01Oii
NSKIP=44*C 15-NSKIP ).22*HSKIP CLI 01620
DO 16 J=1,NSkIP CLI01630
READCHCLIMT,'9) A CLI 01640

16 CONTINUE CLI01650
C CLI 01660
C IF NPRT CT 0, PRINT A HEADING FOR THE WIND DATA CLIOi67OHC CLID168O

IFCHPRT.LE,0) GO TO 6 CL1 01690
WRITE<IOOUT,13) CDIRCJtJ=1,13) I06

CICLII01710
C READ THE WIND DATA FOR REGION LOCAT AT NTIME DURING NSEASN CLIOI720
C CLI 01730

6 DO 7 J=1 22 CLI01 740
READCNCLiMT,14) NCLASS,CDATACK),K=t,14) CLIOI1750

C CL101760
C IF NPRT GT 0, PRINT THE WIND DATA CLI 01770
C CLI 01780

IFCNPRT.LE.0) GO TO 7 CLIOiZSO
WRITECIOOUT..1?) HCLASS..CDATA(IC),K-1,14) CL101800

7 CONTINUE CLI0l1810
C CLI 01820
C DETERMINE THE VALUE OF WII4DIR CLIO1Q3O
C CLI01840

NDIR-l CLI01950
FREQ=DATA( 2) CLI 01860
DO 8 J=2,12 CLI 01870
IFCDATACJ+1).LEFREQ) CO TO 8 CLI 01880
FREQtOATAC J.1) CL101890
ND IR= J CLI 01900

S CONTINUE CLIOISi 0
WINDIR=30*NDXR-15 CLI 01920

C CL 01930
C RETURN FROM CLIMAT CLI 01940
C CLIOISSO

RETURN CLI 01960
C CLI 01970
C FORMAT STATEMENTS CLI0I1980
C CLIOI9O0

9 FORMATCAi) CLI02000
10 FORMATC25HI EOSAEL CLIMATOLOGY FOR ,7A4,9H DURING ,2A4,4H AT ,2A4,CLI02010

1VHCLST). //1l26H CLASS FREQCY MEAN MEAN MEAN MEAN MEAN CLI02020
2 MEAN MEAN/-STDEV MEAN MEAN/STDEV FREQCY FREQCY FREQCY FREQCY FREQCLIO2030
3CY FREOCY/126H NO. CLASS TEMP DP AN RH VIS PCLIO2O4O
4RESS UNDVEL CLDHT CLDCVR A B C D E CLIO2O50
5 F /1261 (y) (C> (C) CGM/CU.M) (%) (KCM) c(CLIu12060
6MB) CMPS) CKM) 00) CX) C 0) C (yC) <Y) CLI02070
7 CX) /) CLI02080

11 FORMATC6X,I3,5F5.I,FZ.O,F6.1..2F5.1,FS.O/8F5.I) CLI0209O
12 FORMATCIS,F9.1,4F7,1,FT.3,F7.1,F4.1,1H/,F4. 1,F7.3,F6,1,1H/,F5. 1,6FCLIO2100
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1?7.?f) CL1 021 IC'

13 FORMATCIHO/7H CLASS ,14(7H FREQCY)/14H NO. CLASS,13(7H WNDDIR)CLI02120
I ,3H(,),1 X, 13(2XA4, IX)/14X, I3(3X,3H( ), IX)/) CLI02130

14 FORMAT<6X, 13, 14F5,.) CLI02140
15 FORMAT(8HICLIMATOLOGY MODEL///39H DEFINITIONS OF METEOROLOGICAL CLI02150

ICLASSES//48H CLASS I = FOG, HAZE AND MIST WITH VIS LT I KM./53H CCLI02160
2LASS 2 = FOG, HAZE AND MIST WITH 1 LE VIS LT 3 KM./53H CLASS 3 =CL102170
3 FOG, HAZE AND MIST WITH 3 LE VIS LT 7 KM,/48H CLASS 4 - FOG, HAZCLIO218O
4E AND MIST WITH VIS GE 7 KM./34H CLASS 5 DUST WITH VIS LT 3 KM.CLI02190
5,'34H CLASS 6 = DUST WITH VIS GE 3 KM./53H CLASS 7 = DRIZZLE, RAICLI02200
6N AND TSTMS WITH VIS LT I KM./58H CLASS 8 = DRIZZLE, RAIN AND TSTCLI02210
7MS WITH I LE VIS LT 3 KM,/58H CLASS 9 = DRIZZLE, RAIN AND TSTNS WCLI02220
SITH 3 LE VIS LT 7 KM./53H CLASS 10 - DRIZZLE, RAIN AND TSTMS WITH CLI02230
9VIS GE 7 KM./34H CLASS 11 = SNOW WITH VIS LT I KM./39H CLASS I- = CLI02240
ASNOW WITH I LE VIS LT 3 KM./39H CLASS 13 = SNOW WITH 3 LE VI C LT 7CL102250
8 KM./34H CLASS 14 - SNOW WITH VIS GE 7 KM.,SSH CLASS 15 = NO WEATHCLI02260
CER AND ABSOLUTE HUMIDITY LT 10 GM/CU N./59H CLASS 16 = NO WEATHER CLI02270
DAND ABSOLUTE HUMIDITY GE 10 GM/CU M./52H CLASS 17 = VIS LT I KM ANCLIO22S0
ED CEILING HEIGHT LT 300 M./53H CLASS 1 = VIS LT 3 kM AND CEILING CL102290
FHEIGHT LT 1000 MD/36H CLASS 19 = CEILING HEIGHT LT 300 N./37H CLASCLI02300
GS 20 = CEILING HEIGHT LT 1000 M./23H CLASS 21 = NO CEILING./36H CLCLIO23iO
HASS 22 = ALL CONDITIONS COMBINED.) CLI02320

17 FORMAT(I5,FS.l,13F?.1) CLi02330
CLI02340

END CLI02350
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PROGRAM AGAUS
C PROGRAM AGAUS AGXOf020
C AGX30030
C REVISION DATE 22 JANUARY, 1982 AGX0040
C AGXO0050
C AGX00060
C PURPOSE: AGXOO?07
C TO C.LCULATE EXTINCTION COEFFICIENTS, ETC., AND PRODUCE AGXOOOO
C LEGENDRE EXPANSION COEFFICIENTS, PHASE FUNCTIONS AND (OPTIONALLY) AGXO0090
C SCATTERING FRACTIONS UNDER A VARIETY OF CONDITIONS AND AEROSOL AGXO0100
C DISTRIBUTIONS AT ONE OR MORE WAVELENGTHS. THE PHASE FUNCTION AGX01O
C IS NORMALIZED TO 4 PI OMEGA ZERO AND MAY BE RENORMALIZED BY AGXO020
C DIVISION BY THE APPROPRIATE CONSTANT(S). AGxOoi3 I
C AGX6140
C *********************** INPUT ************************** AGXOOiSO
C AGXO0 160
C CARD i - IDENTIFIER - 80 ALPHA CHARACTERS AGXOOiO
C AGXOoiSO
C CARD 2 - INTEGER CONTROL PARAMETERS: NWAVE, NINDX, IW, IDSTP, AGXO0100
C NRADI, IT, MORTE, IANG, IEO, NEOU AGXO0200
C FORMAT < 1015) AGX0210
C NWAVE: IS THE NO. OF WAVELENGTHS, OR REL. HUMIDITY VALUES TO BE AGXOt220
C TREATED IN THIS RUN. SEE COMMENTS CIRCA READ OF WAVE. DWAVE, ETC. AGX00230
C NB. NWAVE MUST BE *LE, 10 - TO CHANGE THE NUMBER OF WAVELENGTHS AGXO0240
C CHANGE THE FIRST INDEX OF ARRAY OUTI,J) TO AGREE WITH NWAVE. AGXO0250
C NINDX: IS THE NBR OF AEROSOL COMPONENTS WHICH WILL HAVE DIFFERENT AGXO0260
C OPTICAL CONSTANTS, MASS DENSITIES OR MASS CONCENTRATIONS. AGXO270
C IW: -0 WILL SET THE REFRACTIVE INDEX OF THE AEROSOL EQUAL AGXO0280
C TO THAT OF WATER AT THE INPUT WAVELENGTH AND TEMP. IF IW .HE. 0 AGX0O0290
C AND HANEL'S GROWTH FACTOR IS ZERO (EMUA=0, - CARD 5), THEN THE AGXO0300
C INPUT REFRACTIVE INDEX CEMA,CAYA) WILL BE USED FOP THE AEROSOL. AGXO03IO
C OTHERWISE THE REFRACTIVE INDEX IS ADJUSTED PER HANEL (SEE BELOW), AGXO0320
C IDSTP: IDENTIFIES TYPE OF AEROSOL SIZE DISTRIBUTION TO BE USED, AGXO0330
C NRADI: NO. OF PARTICLE RADII TO BE EXPECTED FOR IDSTP=O OR 3: AGX00340
C THE INPUT VALUE OF NRADI IS IGNORED FOR IDSTP NOT ZERO OR 3. AGXO0350
C NRADI MUST BE .LE. 1+2**JDIMCK(2) - C.F. BLOCK DATA AGXO0360
C IT: IS THE NUMBER OF GAUSS-LEGENDRE ANGLES (ORDER OF EXPANSION) AGXO0370
C IF ONLY EXTINCION COEFFICIENTS, ETC. ARE DESIRED, I.E, NOT PHASE AGXO03SO
C FUNCTIONS, THEN SET -IT- EQUAL TO ONE. AGXO0390
C MRTE:=12345 WILL CAUSE PRINTS OF MIE EFFICIENCY FACTORS AT AGXO0400
C EVERY VALUE OF PARTICLE RADIUS USED IN THE MIE CALCULATIONS; AGXOO4IO
C SET MORTE = 0 IF SUCH PRINTS ARE NOT DESIRED. AGXO0420
C IANG:=O FOR COMPUTATIONS OF PHASE FN. AT -IT- GAUSS LEGENDRE AGX00430
C QUADRATURE ANGLES; IANG=I FOR COMPUTATIONS OF PHASE FN AT AGXO0440
C -IT- EQUALLY SPACED ANGLES BETWEEN 0 AND ISO DEGREES. AGX00450
C IANG=2 WILL ALLOW -IT- USER SUPPLIED ANGLES TO BE READ - AGXO0460
C FORMAT (16F5.1). THIS REQUIRES AT LEAST ONE CARD OF TYPE 2A, AGX00470
C IF IANG.GT.0 NO LEGENDRE COEFFICIENTS WILL BE GENERATED, AGXO0480
C IEO=I,2,3,4 WILL CONSTRUCT A PHASE FUNCTION FILE (ON NEOU). AGX0O0490
C IEO=1 65 PREDETERMINED ANGLES INDIVIDUAL WAVELENGTHS ONLY AGXO0500
C IEO=2 65 PREDETERMINED ANGLES COMPOSITE WAVELENGTH ONLY AGXO0510
C IEO=3 USER INFUT ANGLES INDIVIDUAL WAVELENGTHS ONLY AGXO0520
C IEO=4 USER INPUT ANGLES COMPOSITE WAVELENGTH ONLY AGXO0530
C IEO=5 65 PREDETERMINED ANGLES INDIVIDUAL & COMPOSITE WAVELENGTHAGXO0540
C THE COMPOSITE WILL BE THE LAST DAAGXO550
C SET WRITTEN ON UNIT -NEOU- AGX00560
C FOR USER INPUT ANGLES SEE -IT- AND IANG ABOVE, THE COMPOSITE AGXOO570
C VALUES ARE SIMPLE AVERAGES OVER THE NUMBER OF WAVELENGTHS. AGXO05SO
C THIS FILE WILL CONTAIN THE FOLLOWING INFORMATION: AGXO0590
C f) ANGLES (65 MAX) - FORMAT(i1(F6.2,IX)) AGXO0600
C 2)NBR OF ANGLES, PHASE FUNCTION IDENTIFIER (-0= IMPLIED USER INPUTAGXO0610
C IN EOSAEL), WAVELENGTH (UM), SINGLE SCATTERING ALBEDO, EXTINCTION AGXO0620
C AND SCATTERING COEFFICIENTS IN INVERSE KM - AGXO0630
C FORMAT (2(12,lX),F5.2,X,F.6,IX 2(E12.6,IX)) AGXO0640
C 3) PHASE FUNCTION AT ANGLES SPECIFIED ABOVE. N.B. THE PHASE FUNCTAGXOD650
C AS WRITTEN OUT HERE IS NORMALIZED TO 4 PI OMEGA ZERO: THE ROUTINEAGXO0660
C IN EOSAEL WILL RENORMALIZE THE PHASE FUNCTION TO ONE. AGXO067O
C FORMAT (6(E12.6,1X)) AGXO0680
C NEOU- UNIT NUMBER UPON WHICH EOSAEL PHASE FUNCTION IS TO BE STORED. AGXO0690
C AGXO0700
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C CARD 2A - USER SUPPLIED SET OF -IT- ANGLES FORMAT (16F5.1) AGXOO7O
C 16 VALUES PER CARD, MORE THAN 1 CARD MAY BE NEEDED. AGXO0720
C THIS CARD IS ONLY NEEDED WHEN IANG=2. AGXO0730
C AGXO0740
C CARD 3 - DISTRIBUTION PARAMETERS: ONLY ONE TYPE PER RUN. AGXO0750
C FORMAT <6E12.6) - READ IN AGXPI AGXO0760
C ***** ALL DIMENSIONS ARE IN MICRONS ***** AGXO770O
C TYPE 0, USER SUPPLIED - NRADI CARDS, ONE VALUE OF RADIUS AND
C NUMBER DENSITY PER CARD. IT IS SUGGESTED THAT DELTA BE
C INPUT NO GREATER THAN .001 IN ORDER TO FORCE THE MAXIMUM
C NUMBER OF RADII TO BE USED DUE TO THE POSSIBLE IRREGULAR
c NATURE OF THIS DISTRIBUTION.
C R<I), FF(I), I = 1, NRADI
C TYPE 1. LOG-NORMAL AGXO0810
C RBAP, SIGMA, RLO, PHI AGX00820
C TYPE 2. DOUBLE EXPONENTIAL AGXO0S30
C RLO, RHI, CUE, A, B AGX0OS4O
C TYPE 3. DEIRMENDJIAN MODEL C AGXOOS50
C-NO INPUT - AGXO0660
C TYPE 4. POWER LAW (JUNGE) AGX00OS7
C PLO, RHI, CUE, A AGXOO88O
C TYPE 5, MODIFIED GAMMA AGX00890
C PLO, RHI, RC, ALF, GAM AGX00900
C TYPE 6. MODIFIED GAMMA FOG MODEL AGXO0910
C PLO, PHI, PC, ALF, GAM, ELWC AGX00920
C TYPE 7. POWER LAW AGXO0930
C VIS AGX00940
C TYPE S. CONTINENTAL BIMODAL AGX00950
C - NO INPUT - AGX00960
C TYPE 9. MARITIME BIMODAL AGXO0970
C - NO INPUT- AGX00980
C TYPE 10.URBAN BIMODAL AGXO0990
C - NO INPUT - AGXOi000
C TYPE l1.USER SUPPLIED BIMODAL AGXOIlO0
C FOA, RBARA, SGA, FOC, RBARC, SQC AGXOI020
C TYPE 12.MARSHALL-PALMER RAIN MODEL AGX01030
C RAIN AGXOi 040
C AGXO1 050
C CARD 4 - CONTROL PARAMETERS? FORMAT (6E12.6) AGXOI06O
C WAVE, DWAVE, RELHUM, DENSH, TEMP, DELTA AGXOI 070
C FOR LOOPING OVER RELATIVE HUMIDITY ADD AGX01080
C NWAVE-i CARDS CONTAINING RELHUM,TEMP - FORMAT(2E12.6) AGXOI090
C SEE DWAVE BELOW. AGX01100
C WAVE: IS WAVELENGTH IN MICROMETERS. AGXOi lO
C DWAVE: IS THE WAVELENGTH INCREMENT IN MICROMETERS. IF DWAVE IS AGXOII20
C LESS THAN I.E-4, A SPECIAL CASE APPLIES USED FOR LOOPING OVER AGXO '30
C NWAVE VALUES OF RELHUM: THE FIRST TIME THIS CARD IS READ IT AGX01140
C MUST CONTAIN WAVE,DWAVE,RELHUM,DENSH,TEMP,DELTA THE SECOND AND AGX1I5O
C SUBSEQUENT TIMES IT MUST ONLY HAVE RELHUM,TEMP ON IT. THIS AGXO1160
C ALSO REQUIRES REPETITION OF CARD 5. AGXO1170
C RELHUM: IS RELATIVE HUMIDITY IN PERCENT. AGX1906
C DENSH: IS PARTICLE NUMBER PEP CUBIC CENTIHkTER, AGXOI190
C USER-SUPPLIED VALUE OF DENSH WILL BE IGNORED FOR IDSTP=3 OR GT 6 AGXO1200
C BECAUSE THOSE DISTRIBUTIONS CARRY PRE-DETERMINED DENSITY VALUES. AGXO1210
C ALSO, IF DENSH IS LESS THAN IE-4, THE PARTICLE NUMBER DENSITY AGX01220
C WILL BE CALCULATED FROM MASS DENSITY AND MASS CONCENTRATION. AGXO1230
C TEMP: IS THE TEMPFRATURE OF THE ATMOSPHERE IN DEGREES C. AGXO1240
C DELTA: IS THE CONVERGENCE CRITERION WITHIN A PARTICULAR SIZE AGX01250
C RANGE INTERVAL: HALVING IS TERMINATED WHEN THE QUANTITY DEL AGX01260
C IS LESS THAN DELTA. **N.B.** THE AMOUNT OF CPU TIME USED BY AGX01270
C THIS PROGRAM IS CLOSELY CONNECTED WITH DELTA. THE SMALLER DELTA AGXOI2SO
C IS THE LARGER YOUR RUN TIME WILL BE. IT IS SUGGESTED THAT AGX01290
C DELTA BE SET EQUAL TO .001 FOR MOST RUNS. AGX01300
C AGXO?310
C CARD 5 - OPTICAL AND PHYSICAL DATA: FORMAT (4F10.5,E15.?) AGXOI320
C EMA, CAYA EMUA, RHOA, CONC AGX01330
C REPEAT IWAVE*NINDX TIMES: IF IDSTP=6 THIS CARD IS NOT NEEDED. AGX01340
C EMA: IS THE REAL PART OF THE INDEX OF REFRACTION OF DRY AEROSOL. AGX01350
C CAYAI IS THE IMAGINARY PART OF REFRACTIVE INDEX FOR DRY AEROSOL. AGX01360
C ***** CAYA IS ASSUMED TO BE NEGATIVE **** AGX01370
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C **** DO NOT ENTER CAYA WITH A NEGATIVE SIGN !!! ***** AGXOI380
C EMUA: IS HANEL'S GROWTH FACTOR (MU-BAR)/ACCRETION COEF. AGX01390
C RHOA: IS THE MASS DENSITY(SP. GRAV) OF DRY AEROSOL. AGOI400
C CONC: IS THE MASS CONCENTRATION(GM/CC) OF DRY AEROSOL, AGXOi410
C AGXOt 420
C ********************** END INPUT ********************** AGX61430
C AGXOI 440
C ****** * MISCELLANEOUS INFO ***************** AGX01450
C AGX01460
C THE INPUT AND OUTPUT UNITS, ALONG WITH A EXTRA, CURRENTLY UNUSED, AGX01470
C UNIT (NUNIT) ARE ASSIGNED VALUES IN THE BLOCK DATA SUBROUTINE. AGX01480
: AGXOI 490
C REL. HUMIDITY TREATMENT PER G. HANEL/1976 ADV. IN GEOPHYS. AGXOI500
C AGX05I1 0
C FOR DIMENSION SIZES REFER TO THE BLOCK DATA SUBROUTINE. THERE AGX01520
C ALSO IS A ERROR ROUTINE (DIMER) THAT CKS ON YOUR DIMENSIONS. AGX01530
C AGXOI540
C SCATTERING FRACTIONS REQUIRE THAT HUNIT BE ASSIGNED AND A AGXO1550
c SIMPLE CHANGE BE MADE IN SUBROUTINE MGXP3: FOR FURTHER INFO AGX01560
C REFER TO THAT SUBROUTINE. AGXO1570
C AGXOItSO
C THE FUNCTION ATAN2(SQRT(I.-C(I)**2),C(I)> IS EQUIVALENT AGX01590
C TO ARCOS(C(I)). AGX01600
C AGXO16i
C ***************** ACKNOWLEDGEMENTS *********************** AGMOI 620
C AGXQ 1630
C THIS PROGRAM HAS BEEN CONSTRUCTED BY THE ATMOSPHERIC SCIENCES AGXOi64O
c LABORATORY AND NEW MEXICO STATE UNIVERSITY, DEPT OF PHYSICS. THE AGXO1650
C FOLLOWING PEOPLE HAVE PARTICIPATED IN THIS UNDERTAKING: AGXOI66O
C AGX01670
C DR. A.U. MILLER NMSU AGX0I680
C DR. R.C. SHIRKEY ASL AGX0169
C DR. G.H. GOEDECKE NMSU AGXOi70
C MR. E.J, BURLBAW NHMSU AGXO17 0
C AGX61720
C THE POINT OF CONTACT IS R.C. SHIRKEY, ASL. PHONE (505) 678-5470 AGX01730
C OR AV 258-5470. AGX01740
C AGX 01750
C **************************************************************** AGXOI 760

REAL KEXTT,KSCAT,KBAKT AGX01770
COMMON /AGXM/ C<65),W(65),OLT(65),JDIMCK(3) AGXOI7S0
COMMON /PT1/ F(513),R(513),DR(8),RR(9),FFC514) AGXO790
+,NRADI,PI, IDSTP,NKG,NHALV,NI AGXO 800
COMMON /PT2/ PC65),OL(65),RMSC65),PSUM(65>,PSUMT65,P(65) AGXO1810
COMMON /10/ IOIN,IOUT,NUNIT,IEO,NEOU AGXO 820
DIMENSION OUT(IO,4),NTITLE(40) AGXO830

C ***** READ AND WRITE IDENTIFIER ***** AGXO1840
READ (IOIN,88) (NTITLE(I),I=1,40) ',s5O'850

as FORMAT (40A2) AGXO1S60
WRITE (IOUT,89) (NTITLE(I),I=i,40) AGX01870

89 FORMAT(IHI,40A2//) AGX01880
C ***** READ INTEGER CONTROL PARAMETERS FOR THIS RUN ***** AGX01890

READ (IOIN, 103) NWAVE,NINDX,IW,IDSTF,NRADI,IT,MQRTE,iAG..IEO,NEOU AGXO1900
C ERROR CHECKS AGXO1910

IF (IT.LE.0) IT=I AGXO192o
IF (IT.GT.JDIMCK(1)) CALL DIMER( ) AGX01930
IF(JDIMCKcI).LT.65) WRITE(IOUT,1295 AGX0940

C CHECK FOR CONFLICTING EOSAEL OPTIONS AGXO?950
IF ((IEO.EQ.2.OR.IEO.EQ.5).AND.NWAVE.EQ,I) IEO=1 AGXO960
IF <(IEO.EQ.4.OR,IEOEQ.5).AND.NWAVE.EQ.1) IEO=3 AGXO1970
IF (IEO.GT.I.AND.IT.GT.65) GO TO 20 AGXO1980

C EOSAEL OPTION AGX01990
IF (IEO.EQ.1.OR.IEO.EO.2.OR.IEO.EQ.5) ITt65 AGX02000
JDXMCK(3 )s 1+2**JDIMCK( 2) AGX02010
IF (IDSTP.GT.12) GO TO I AGX02020
IF (NWAVE.EQ.O) NWAVE=1 AGX02030
IF (IDSTP.E.12) IW=1 AGX02040
IF (NINDX.LT.1,OR.IDSTPEQ.6.ORIDSTP.EQ.12) NINDX=1 AGX02050
WRITE (lOUT,104) NWAVE,HINDXIW,IDSTP,NRADI,ITMQRTE,IANG,IEO,NEOUAGX02060
IF (IWEO.O) WRITE (IOUT,122) AGX02070
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C INITIALIZE QUANTITIES USED IN SUMMATIONS AGX02080
DO 2 I=IIT AGX02090
OLT(I)=O. AGXO210A

2 PSUMTI)-O.EO AGX021 it
WAVAVG=O. AGX02J20
ALBDOTQO. AGX02130
KEXTT=O.EO AGX02140
KSCAT=O.EO AGXO2150
KBAKT-O.EO AGX02160
CATTN=O.EO AGX02170
ITT=IT-1 AGX02i 0
Pi=3,.415926535898E+00 AGX02190
IF (IEO.EQ.i.OR.IEO.EO.2.OR.IEO.EQ.5) GO TO 3 AGX02200
IF ((IANG.EQ.1).OR.(IANG.EQ.2)) GO TO 3 AGX02210

C WHEN IANG=O ROUTINE GUSET IS CALLED TO SET-UP THE ABSCISSAE AND AGX02220
C. WEIGHTS USED FOR CALCULATING THE PHASE-FUNCTION AT -IT- POINTS AGX02230
C USED FOR NUMERICAL INTEGRATION VIA GAUSS-LEGENDRE QUADRATURE AND AGX02240
C THE PHASE FUNCTION EXPANSION COEFS, OL( ). AGX02250
C THE WEIGHTS ARE PLACED IN THE ARRAY W(), AND THE COSINES OF THE AGX02260
C ANGLES ARE PLACED IN THE ARRAY C(). AGX02270

CALL GUSET(IT) AGX02280
IF (ITT.LT.3) ITT=3 AGX02290
GO TO 7 AGX02300

3 CALL ANGLE (PI,IANG, IT) AGX023iO
C SUBROUTINE ANGLE IS CALLED WHEN IANG=1 OR 2 TO SET UP THE AGX02320
C ANGLES AT WHICH PHASE FUNCTIONS WILL BE CALCULATED. ANGLES AGX02330
C GO INTO ARRAY W() AND COSINES IN C(). AGX02340
7 CONTINUE AGX02350
C WRITE ANGLES FOR EOSAEL DATA FILE AGX02360

IF (IEO.LE.O) GO TO 21 AGX02370
DO 22 I=I,IT AGX02380

22 C(I)=180.*ATAN2(SQRT(I.-C(I)**2),C(I))/PI AGX02390
ITPIIT+i AGX02400
IF (ITPI.GT.JDIMCK(1)) ITPI-IT AGX02410
IF (IT.LT,65.AND.JDIMCK(1).GT.65) C<ITPI)=999.99 AGX02420
WRITE (NEOU,125) (C(I),I=I,ITPI) AGX02430
DO 23 I=I,IT AGX02440

23 C<I)-COS(C(I)*PI/180.) AGX02450
21 CONTINUE AGX02460
C DETERMINE DETAILS OF AEROSOL SIZE-DISTRIBUTION VIA AGXPI AGX02470

CALL AGXPi(DENS,FSUMVOL,JDIMCK) AGX02480
IF (IDSTP.EQ.6.OR,IDSTPEQ.12) ELWC=DENS AGX02490

C DRYVOL IS THE AVERAGE VOLUME OF THE DRY AEROSOL PARTICLES IN AGX02500
C CUBIC MICROMETERS. AGX02510

DRYVOL=VOL AGX02520
C *** READ INPUT PARAMETERS *** AGX02530

READ (lOIN, 105) WAVEDWAVE,RELHUM,DENSH,TEMPDELTA AGX02540
IF (NWAVE.EQ.I) DWAVE=O.EO AGX02'50
WRITE (IOUT, 106) WAVE,DWAVE,RELHUM,DENSH,TEP,DELTA AGXO2boo
IF (NINDX.GT.1) WRITE (IOUT,107) NINDX AGX02570
IF ((DWAVE.LT.IE-04).AND.(NWAVE.GT.1)) WRITE (IOUT,1O8) NWAVE AGX02580
IF ((DWAVE.GE.1E-04).AND,<NWAVEGT.1)) WRITE (IOUT,109) NWAVE AGX02590
IF (DENSH.LT.IE-04) WRITE (IOUT,110) AGX02600
ENWAV= FLOAT(NWAVE) AGX02610
IF (DWAVE.LT.1.E-4) GO TO 8 AGX02620
WAVE=WAVE-DWAVE AGX02630

8 DO 9 NWV-I,NWAVE AGX02640
IF (DWAVE.GT.1.E-4) GO TO 10 AGX02650
IF (NWV.EQ.1) GO TO 11 AGX02660
READ (IOIN,105) RELHUM,TEMP AGX02670
GO TO 11 AGX02680

10 WAVE=WAVE+DWAVE AGX02690
il VOL-DRYVOL AGX02700

C DETERMINE WHETHER THE USER SUPPLIED PARTICLE NUMBER DENSITY DENSH AGX02710
C SHOULD BE OVERIDDEN BECAUSE THE CHOSEN IDSTP CASE HAS FIXED AGX02720
C PARAMETERS, AND/OR IF NUMBER DENSITIES ARE TO BE CALCULATED LATER AGX02730
C FROM THE AVG PARTICLE VOLUME, MASS DENSITY, AND MASS CONCENTRATIONAGX02740

LLLL-O AGX02750
IF (IDSTP.EQ.6) GO TO 12 AGX02760
IF (IDSTP.EQ,3.OR,IDSTPGE.7) LLLL-t AGX02770
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IF <,LLLL.E0.I) GO TO 12 AGXO2?80
IF (DENSH.LE.1.E-4) GO TO 12 AGXO279O
LLLL= i AGX't2800l
DENS=DENS H AGXO2S 0

12 CONTINUE AGXO2S2O
C RESTRICT RELATIVE HUMIDITY TO MAX OF 99 PERCENT. AGXO2S30

IF RELHUM,GE.99.E.00) RELHUM=99.OE+00 ~ACX02840
WRITE CIOUIT,111) RELHIIM,WAVE AGX0285 0
IF (DENS.EQ.0.0) DEHS=1.OE+00 AGX02860
CNU=1 , Et04/UAVE AGX 02870
IF (IOSTP .EQ. 6.OR. 105Th.EQ.12) DENS=ELWC AUXU288U

C DENS IS USED AS AN ALIAS TO PASS ELWC TO ROUTINE ACXP2, AGX0289O
CALL AGXP2(RELHUM,CTSUM,CSSUM,CRSUM,YOL,TMASS,DENS,QATTH,TEMP. AGXO2D900
1DELTA,NINDX,IW,OLSTAR,0M2,LLLL,IT,WAVE,EM,CAY,EMM,MGRTE,PFNZ7RO) AGXO2S1O
LMAX=3*IFIXC2.E+*PIiEMM*R(NRADI )/,WAVE) A6X02920
IF (LMAX.GT.IT) WRITE (IOUT,112) LMAX,IT AX230

13 CALL AGXP3(CTSUM,CSSUM,CRSUM,GNU,DENS,NINDX,WAVE,EM.CAY,EMM,IT,O. AGX02940
+IANG) AGX02950

C SUM QUANTITIES OVER INDEX HWY. ACXO296O
DO 14 Ik'=1,IT AGX02970
OLT( 1K )OLT(1K )+OL( 1K) AGXD298O

14 PSLIMTC1K )=PSUMT(1K )+PSUM( 1K) AGX 02991
C ALK&OT BECOMES THE TOTAL SINGLE SCATTERING ALBEDO AGXO3000
c KEXTT BECOMES THE TOTAL EXTINCTION COEF. (PER KILOMETER) AGX03Oio
C KSCAT BECOMES THE TOTAL SCATTERING COEF. (PER KM)MX0
C K8AFT BECOMES THE TOTAL. BACK-SCATTERINGRA'AR" COEF (PER KM) AcGxo!33
C ARRAY OUT(, ) HOLDS SOME QUANTITIES FOR LATER PRINTOUTS AGX0304O

ALO =CS SUM/CT SUM AGXO3O50
AL BOOT =AL BOOT. ALBOO AC X03060
KE XT T= KEXT T+ CTSUM AGX03O70
kSCnT=kSCriTsCSSUM AGXO3OSO
K BAK T =KBAK T +CRSUM MUXU.5090
CHTTN=CRTTN+QATTN AGXO3 00
WA VAVG=WAVA VGtWA YE AGXO31 10
OUT0bJV, 1)=WAVE G030
OUT( HWY.V 2 )-RELHUM AGX031 30
OUTCNWV,3)=TMASS*l ,E5 AGX031 40
OUT( NWV, 4)=CTSUM ACX03 150
IF C(NWAVE.GT.1).AND,(DWAVE.GE.1.E-04)) WRITE (IOUT,113) HWY AGX03160
IF ((NWAVE.GT.1).AH4D.CDWAVE.LT.1.E-04)) WRITE CIDUTJ114) HWV ACX03170

C EOSAEL OPTION: WRITE NSR OF ANGLES, WAVELENGTH, SINGLE SCATTERING AGX0318O
C ALBEDO, EXTINCTION COEFFICIENT (TOTAL AND SCATTERING> FOR AGX03190
C INDIVIDUAL WAVELENGTHS. AGX03200

IF (IEO.EQ.1.OR.IEO.EQ.3.OR.IEO.EGL5) WRITE (NE'JU,127) AGX03210
+ IT,WAVE,ALBDO,CTSUM,CSSUM AGX03220

C EOSAEL OPTION: WRITE PHASE FUNCTION FOR INDIVIDUAL WAVELENGTHS. AGX03230
IF (IEO.EO.1,OR.IEO.EQ.3.OR.IEO.EQ.5) WRITE (NEOU,128) AGX03240

+ <(PSUM I ), I =1, IT)A i 3 2 5 0
9 CONTINUE AGX03260
C END OF NWAVE LOOP AGX 03270

IF 'NWAYE.LE.i) GO TO 19 AUX032e0O
C DIVIDE BY NOR OF VALUES OF HWY TO GET AVERAGED RESULTS AGXC3290

00 16 I-i,IT ACk03300
OL( I)=0L7( I)/ENWAV AGX0331 0
PSUM( I )=PSUMT( I )/ENW'AY AGX 03320

16 CONTINUE AGX 03330
ALOE)OT =ALBDO T/EHWAV AGx03340
KEXTT=KEXTT/EHWAV AGX 03350
KSCAT=KSCAT/ENWAV AGX 03360
KBAK T=KBAK T/ENWAV AG X03370
CATTN=CATTN,'ENWAV AGX 03380
WA VAVG-WAVA VG?,ENWA V AGX03390
WRITE (IOUT,11) NWAVE AQX03400
WRITE (IOUT,118) AGX0341 0
DO 18 J=1,NWAVE AGX03420

18 WRITE (IOUT,119)(<OUTJ,JJ),JJt1,4) AGX03430
WPITE (lOUT, 123) KEXTT,KSGAT,KBAKT,CATTN,ALBDOT AGX03440
CALL AGXP3(CTSUM,CSSUM,CRSUPI,GNU,DENS,NINDX,WAVE,EM,CAY,EMM,IT,1, AGX03450

tIANG) AGX03460
C EOSAEL OPTION; WRITE NOR OF ANGLES, WAVELENGTH ,SINGLE SCATTERING AGX03470
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C ALBEOO, EgTIHCTION COEFFICIENT <TOTAL AND SCATTERING) FOR AGX03480
C COMPOSITE VALUES. AGX03490

IF (IEO.EQ.2.OR.IEO.EQ.4.OR.IEO.EQ.5) WRITE ,NEOLi,127) AX03500
+ IT,WAVAVG,LBDOTKEXTT,KSCAT AGXDO51(

C EOSAEL OPTION: WRITE COMPOSITE PHASE FUNCTION. AGX03520
IF (IEO.EO.2.OR.IEO.EQ.4.OR.IEO.EQ.5) WRITE (NEOU, i29) AX03530

+ (PSUM<1),I=l,IT) AGX03540
GO TO t9 AGXD3550

I WRITE (IOUT,t20) IDSTP AGX0360
19 WRITE (lOUT, 126) AGX03570

STOP AGX03580
20 WRITE (IOUT,124) AGX03590

STOP AGX03600
103 FORMAT (1015) AGX03610
104 FORMAT(IH ,7SHINTEGER CONTROL PARAMETERS: NWAVE HINDX IW IDSTP NRAAGX03620

0DI IT MQRTE IANG IEO NEOU/,IX,29X,2<I2,4),I,.3X,12, AGX03630
+3X,13,IX,13,1X,15,1X,15,2(2X,12)) AGX03640

105 FORMAT (6E12.6) AGX03650
i06 FORMAT(IH ,/,i7H INPUT PARAMETERS/,IX,6X,9HWAVE = ,E12.6,SH MICRAGXO3660

+ONS/,1X,6X,9HDWAVE - E12.6,8H MICRONS/,IX,6X,gHRELHUM = ,E12.6, AGX03670
+SH PERCENT/,IX,6X,VHDENSH = ,E12.6,13H PARTIC.LES/CC,',IX,6X, AGX036SO
+9HTEMP = ,E12.6,6H DEG C/,IX,6X,19HDELTA (CONVERGENCE ,GX03690
+13HCRITERION) = ,E12.6) AGX03700

107 FORMAT (/,IH ,29HLOOPING OPTION IN EFFECT FOR ,12, AGX03710
+19H AEROSOL COMPONENTS) AGX03720

109 FORMAT (/,iH ,39HRELATIVE HUMIDITY OPTION IN EFFECT FOR ,12, AGX03730
+7H VALUES) AGX03740

109 FORMAT </,IH ,4OHWAVELENGTH LOOPINC OPTION IN EFFECT FOR ,12, AGX03750
+12H WAVELENGTHS) AGX03760

110 FORMAT(IH ,52H*** PARTICLE NUMBER DENSITY WILL BE CALCULATED FROMAGX03770
+,41H MASS DENSITY AND MASS CONCENTRATION ***) AGXO378O

11 FORMAT (IHI,//,IX,33HRELATIVE HUMIDITY FOR THIS RUN = F6.2, AGX03790
+25H PERCENT. WAVELENGTH ,FIO.3,8H MICRONS,.') AGX03800

112 FORMAT (/49H *** WARNING *** OPTIMAL PF EXPANSION ORDER OF ,13, AGX0381O
+ 22H EXCEEDS INPUT IT = ,13,24H. PF VALUES SHOULD BE , AGX03820
+ 15HUSED CAUTIOUSLY/) AGX03830

113 FORMAT (H //,iX,40(lH*),3X,31HEND OF WAVELENGTH CYCLE NUMBER ,13,AGX03840
+3X,40(IH*)) AGX03850

114 FORMAT (IH //,iX,40(tH*),3X,38HEND OF RELATIVE HUMIDITY CYCLE NUMBAGX03860
+ER ,13,3X,40(IH*)) AGX03870

117 FORMAT<IHt, '47H SUMMARY OF RESULTS FOR THIS RUN AVERAGED OVER , AGXO3B8O
+12,30H WAVELENGTH(S) ARE AS FOLLObS://) AGX03890

118 FORMAT(1H ,4X,48HWAVELENGTH REL.HUMIDITY AEROSOL MASS K(,ACY03900
+ IIHEXTINCTION),/IX,29H (MICROMETERS) (PERCENT) AGX0397O
+ ,6H (GM,25H/(SQ.CM-KM) (PER KM)/) AGX03920

119 FORMAT (2F15,6,1P2EI6.5) AGX03930
120 FORMAT (//13H *** IDSTP = ,15,35H IS ILLEGAL. EXECUTION TERMINATEDACX03940

+ 2H* //) AGX07950
122 FORMAT (/,IX,23H*** WATER ONLY CASE ***/> AGXO.:'

123 FORMAT (/,20H EXTINCTION COEF, - ,5X,IPE13.7,9H (PER KM),/, AGX03970
120H SCATTERING COEF. ,8X,IPE13.7,9H (PER KM),/, AGXO398O
225H BACK-SCATTERING COEF. = ,3X,1PEI3.7,9H (PER KM),/, AGX03990
3218 ATTENUATION COEF. - ,-7X,IPE13.7,13H SO-METERS/MG,/, AGX04000
428H SINGLE SCATTERING ALBEDO = ,1PE13.7,/) AGX04010

124 FORMAT(IH ,59H*** MORE THAN 65 ANGLES FOR EOSAEL OPTION - PGM TERMAGX04020
+INATED) AGX04030

125 FORMAT (ii(F6.2,IX)) AGX04040
126 FORMAT(IHI) AGX04050
127 FORMAT(12,iX,2HOO, IX,F5.2,IX,F8.6,IX,2(E12.6,iX)) AGX04060
128 FORMAT(6(Et2.6,1X)) AGX04O70
129 FORMAT(IH ,23H**** AGAUS WARNING ****,/,IX, AGXO40O

+ 3?7HTHE ARRAY W IS ASSIGNED 65 VALUES IN ,/,1X, AGX04090
+ 43HBLOCK DATA WHICH IS LARGER THAN ARRAY SIZE ,/IX, AGXO4600
" 47HYOU MAY BE CLOBBERING INSTRUCTIONS AND/OR DATA,/) AGX04110
END AGX0412O
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SUBROUTINE AGXPI (DENS,FSUM,VOL, JDIMCK) AGACOOI 0
COMMON /PT1/ FC513 ).RC513 ),DR(8 ),RR(9),FFCS1 4) AGAOO02O
+,RD,1IDSTP,NKG,NHALV,NI AGAflOO3O

COMMON /10/ IOIN,IOUT.NUNIT,IEO,NEOU AGAO004O
DIMENSION JDIMCKC3) AGA0005O
EXTERNAL GAMMA AGA0Oc06 0
WRITE <IOJUT,2) AGA 00070

C CHOOSE AND SET UP PARTICLE SIZE DISTRIBUTION AGAOO080
IF (IDSTP.NEO0) GO TO (12,15,16,17,19,19,17,20,21,22,24,26),IDSTP AGA0009u

C** TYPE 0: ARBITRARY USER-SUPPLIED DISTRIBUTION. HRADI VALUES OF
C RcJ) AND FF(J) MUST BE GIVEN, ONE PER CARD, AND READ IN ORDER
C FROM SMALLEST RADIUS, RLO TO THE LARGEST.
C NRADI MUST BE LESS THAN OR EQUAL TO 1+2**JDIMCIC(2)

WRITE (lOUT,?) ArAOO1 40
IF CNRADI.GT.JDIMCK(3)) CALL DIMER(2) AGAC0l160
DO 9 J=i,NRMDI AGAJifI 70

9 READ (lOIN, 1) R( J),FF( J) AGAOOI190
RLO=RC 1)
DO 10 J=1,NRADI,5 AGA 00200
JK=J+4 AGAOO2i10
IF( JK,GT.NRADI )JK=NPADI AGAOO22U

10 WR ITE <I OUT,11 I)(R<K),FFCK),K=J, JR) AGA00230
WRITE CIOUT,11) ACGA00240
FF(HRADI+1 )=FF(NRADI) AGA 00259
RR( i)=RLO AGHOU26U
RR(2)=R(NRADI) AGAOO270
MIN=0 AGAOO2su
GOt TO 28 AGUA It Qt ~I

C** TYPE 1: LOG-NORMAL DISTRIBUTION AGA 00300
12 READ (IOIN,1) RBAP,SIGMA,RLO,RHI AGAOO6510

C SIGMA IS STANDARD DEVIATION, NOT LN(SIGMA) AGA0O320
SIGIN=SIGMA AGAO03O
SIGI'A=ALOG( SIGMA> AGAOO340
A=(eS 1, EO/( 2.5066283E0*SIGMA)) AGAC 00350i
IF ((RHI-RLO).LE.1.E-4) GO TO 13 AGAOO36O
RR( i)=RLO AG A00370
RR 3 )=RHI AGAOOSSO
G3O0 TO 14 AGA0039O

i3KR( i)=BREP-.6 G AGA it04 It
RR' 3 =RBAR*EX4P(4. EO*SIGMA) ACAOO41

14 RR(2)=RBAR AGAOO42O
MIN=1 AGAO00430
WRITE (IOUT,3) RBAR,SIGIN,RL..RHI AGAOO44O
AVOL=4 189?9E0*CRBAR**3.EO>*EXPC4.5E0*SIGMA*SIGMA) AGAO0450

C HERE AND ELSEWHERE, AVOL IS THE VOLUME OBTAINED VIA AGAO0460
C ANALYTICAL INTEGRATION OVER THE LIMITS RLO =0 TO RHI =AGA00470
C INFINITY: THAT CAN ONLY BE DONE FOR A FEW IDSTP CASES. AGAO04SO

GO TO 28 A'6 A 0490
C** TYPE 2: DOLUBLE EXPONENT IAL F( R )CUE*A*EXP< -A*R )t(1-CUE )*B*EXP( B*R ) .AGA 00500
C RES.TRICTIONS: RHI.GT.RLO, B.CT.A.GE.0, 0.LECUE.LE.0.. AGAOO51O

15 READ (IOIN,1) RLO,RHI,CUE,AB ACA00520
WRITE (IOUT,4) RLO,RHI,CUE,A,B AGAOO530
RR( 1 )RLO AGA0 0540
RR(3 >=RHI AGAO0O5u
RR(2)=0.5E0*<RLO+RHI) AGAOO56O
MIN=1 AGAOOSTO
GO TO 28 AGAOO5SO

C** TYPE 3; DEIRMENDJIAN MODEL C. F(R) - 1.0, RLOLE,.LE.4*DELRD, AGA00S9O
C F(R)=C4*DELRD/R)**4, R.GE.(4*DELRD) AGAOO600
C NRADI IS READ IN EARLIER IN THE MAIN PROGRAM. AGA00610

16 DEHS=1.3?BE+04 AGAOO62O
DELRD=0. 02E0 AGA 00630
RLO=0. 02E0 AGA00640
RHI-RLOtDELRD* FLOAT(NRADI-l) AGAOO650
RR( 1)=RLO AGA00660
RR( 3)=RHI AGA00670
MIN=1 AGAOO6S0
RR( 2 )RLO.4 .EO*DELRD AGA00690
GO TO 28 AGAOO700

C** TYPE 4 AND TYPE 71 POWER LAW. F(R) =CUE*R**-A AGAOO710
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C RLO.LE.R,LF.RHI; VIS=VISIBILITY IN KILOMETERS. AGAO0720
17 IF (IDSTP.EO.4) GO TO 18 AGAO0730

C** TYPE 7 PRESCRIBED PARAMETER. AGAOO740
READ UIOINAl) VIS AGA0O7S(
RLO=0. lEO AGA 00760
RHI=15.EO AGA0077O
CUE=30.E0 AGAO07SO

o4=4 E 0AGAOO790
DEN4S=iI .EO**(5.E0-ALOGI0<VIS)) AGAQOSGO

C** TYPE 4 PRESCRIBED PARAMETERS. AGA0O0810
18 IF (iDSTP.EO.4) READ (10114,1) PLO,RHI,CUE,A AGA00820

WRITE CIOUT,5) RLOJRMI.CUE,AJVIS AGA00830
RR( 1)SRLO AGAOO840
RR( 3)=RHI AGAOC'850

MIN=1 ACA00870
GO TO 28 ACM 00880

C** TYPE 5; MODIFIED GAMMA/GENERALIZED KHIRCIAN-MAZI4 AGAD0890
C F( R) = (R**nLF *EXP( -ALF*( 'R RIRC )**GAM >/GAM) AGA00900
C R'LO.LER.LE.RHI, AGAOOSI 0

C** TYPE 6: SPECIAL CASE FOR WATER FOGS OR CLOUDS, AGA00920
C IN WHICH CASE ELUC IS LIQUID WATER CONTENT ACA00930
C IN GRAMS PER CUBIC CENTIMETER: AGA00940
C ELUC IS IGNORED IF IDSTP - 5. AGA0OSSO

19 READ <10114,1) RLO RNI,RC,ALF,GAM,ELWC AGA00960
IF (IDSTP.EQ.6) DtHS=ELWC AGA 00970
WRITE (IOUT,6) RLO,RHI,RC,ALF.CAM AGA0O980
RR( 1)=RLO AGA00990
RR 2 )=RC AGAO1 o00
RR( 3)=RHI AGAOI 010
MIN=1 AGAO1 020
B=ALF/( GAM*RC**GAM) AGA01 030
AVOL=4. 1988wB**(-3,/CAM)*GAMMAU(ALF.4. )/GAM)/GANMA(CALF+1,. )/CAM) ACAioI 40
GO TO 28 ACAQI 050

C** TYPES 8,9,10: BIMODAL LOG-NORMAL DISTRIBUTIONS, AGA01O60
C METHOD BELOW VALID FOR RBARC*EXPC-SGA).GT,RBARA*EXP(SGA) AGAO1O0
C** TYPE 8: CONTINENTAL BIMODAL. AGROI 080

20 FOA=4.E03 AGADI1tO0
FOC=2. lEO AAi0
SGA=0 . 4E0 AGAQIIIO
SGC=0 .SIEO AGADi 120
RBARA=0.*03E0 AGAOI 130
RBARC=0 .4E0 AGA01 140
GO TO 23 AGAOI 150

C** TYPE 9: MARITIME BIMODAL. ACAO1 160
21 FOA=4.E02 AGAOI 170

FOC=3 .SEO AGAOI 180
SGA=0. 68E0 AGA01 190
SGC=0 .74E0 AGAuI 6u
RBAReA=O. 05EO AGAOI21 0
RBARC=0. 65E0 AGA01220
GO TO 23 AGAO1230

C** TYPE 10; URBAN BIMODAL. AGA01240
22 FOA=2.E04 -. AGA01250

FOC=0 .6E0 AGAOI1260
SGA=0.63E0 AGAO1 270
SGC-. 77'EO AGA012BO
RBARA=0. 04E0 AGA0I290
RBARC=0 .63E0 AGAOI300

C CALCULATE RADII FOR TYPES 8 9,10, AGAOI1310
23 RR( 1)-RBARA*EXP-4.EO*ABS(StA)) AGA01 320

RR( 2)=RBARA AGA01330
RR( 3)=RBARAaEXP( 4. EOaABS( SCA)) AGA01340
RR( 4)-RBARCSEXPC -4.E 0*ABS( 5CC)) AGA0135O
RR( 5)-RBARC*EXP( 4. EO*ABS( 9CC)) AGAO0 360
MIN1-2 AGA0I 370
DO 60 J-1,4 AGAO1380
DO 60 111,4 AGA0I1390
IF (RR(I+1 ).GT.RR( I)) GO TO 60 AGA01400
HH=RR( I) AGAO14I 0
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RR( I 5mRR( I+i AGA0i420
RR( 1+1 )=HH AGAO 430

60 CONTINUE AGu1440
GO TO 28 AGA01450

C** TYPE 11: AGA0i460
C USER SUPPLIED BIMODAL CASE% FOA AND FOC ARE THE NUMBER DENSITIES AGAOt470
C FOR THE ACCUMULATION (SMALLER RBAR) AND COARSE MODES, AGA0148O
C RESPECTIVELY, IN PARTICLES PER CUBIC CENTIMETER. AGA01490
C SGA IS STD.DEVIATION FOR MODE A * NOT LN(SIGMA) * AGA01500
C SGC IS STD.DEVIATION FOR MODE C ** NOT LN(SIGMA) *** AGAOI5IO
C *** NOTE. HOWEVER, THAT SGA AND SGC ARE THE LOGS OF THE AGAO0526
C STANDARD DEVIATIONS IN THE PRE-CODED CASES TYPE 8-10. AGAOI530

24 READ (IOIN,i) FOA,R8ARA,SGA,FOC,R6ARC,SGC AGA6i540
WRITE (IOUT,25) FOA,RBARA,SGA,FOC,RBARC,SGC AGA01550
SGA=ABS( ALOG(SGA)) AGAO 1560
SGC=ABS( ALOG( SGC:')) AGAO1570
GO TO 23 AGAOi 580

C** TYPE 12: MARSHALL-PALMER RAIN MODEL, AGAOi590
C C.F. MASON, PHYSICS OF CLOUDS, CH. ON RADAR METEOROLOGY. AGAoI600
C INPUT PARAMETER RAIN IS RAIN RATE IN MILLIMETERSr/HOUR: AGAO610
C ** EMA,CAYA, AND RHOA ARE REQUIRED FOR THIS DISTRIBUTION. AGAOt620

26 READ (IOIN,1) RAIN AGA01630
ENZERO=0. 08EO AGA01640
CAPL=41 ,EO*RAIN**<-0.21EO) AGAot650
DENS=ENZERO/CAPL AGA0i666
AVOL=PI*(CAPL**(-3.EO))*i .EI2 AGA01670

C CONVERT UNITS FROM CM-4 TO (CM-3)*(MICROMETERS**(-i)): AGAOi6S0
C THE FACTOR OF 2 CONVERTS THE M-P FORMULA FROM DIAMETER-DATA TO AGAOt690
C RADIUS BASED FORM, AGAOi70

ENZERO=2. E-4*ENZERO AGAOi7i 0
CAPL=2. E-4*CAPL AGA0i 720
MIN=0 AGMOI 730
RR( 1 )-I .E-4 AGAO1740
RR( 2 )=2500 ,EO AGA01750
WRITE (IOUT,27) RAIN,DENS AGAOI 760

C THE NEXT BLOCK IS COMMON TO ALL DISTRIBUTIONS. ACAO1770
C IT SETS THE NMAX VALUES OF RADIUS, R(KK). AGAO17BO

28 MAX=JDIMCK(2) AGA01790
NHALV=MAX-MIN AGAOiSOO
NMAX1 +2**MAX AGAoii 0
NI=2**MIl AGAOIS20
IF (NMAX.GT.JDIMCK(3).OR.NI.GT.JDIMCK(3)) CALL DIMER(35 AGAO1830
NLAST=NI+I AGA01946
NKG=2**NHALV AGA 01850
ENKG= FLOAT(NKG) AGAOiS60
IF (IDSTP.EQ.O) GO TO 30
DO 29 I=i,NI AiA0187T
DR( I )-RR( I+I )-RR( I) Au.01 880
DO 29 K=I,HKG AGAI890
KK=(I-I )*NKG+K AGA01900

29 R(Kk)=RRI)+( FLOAT(K-I))*DR(I)/ENKG AGAO1IIO
R(NMAX )=RR(NLAST ) AGAOI 920

C BRANCH AGAIN CALCULATE THE DIFFERENT F(R) ON THE NMAX POINTS R<K) AGAO0930
GO TO (31,33,35,38,41,41,39,43,43,43,43,46),IDSTP AGA01940

C** TYPE 0: ARBITRARY AGA01950
C INTERPOLATE TO EQUAL INCREMENTS OVER RADII
30 DELR-(R(NFADI 5-RLO ).ENKG AGAOi960

F( I)FF(<1
NMAXMI =NMAX-1
DO 64=KK=INMAXMi
RADUS RLO 4ELR*FLOAT(KK)
DO 62 J-l,NRADI
K=J
IF (R(J).GE,RADUS) GO TO 61

62 CONTINUE
61 CONTINUE

F(KK+I)=(RADUS-R(K-I))*(FF(K)-FF(K-i))/
I (R(K>-R(K-1) )+FF(K-I)

64 CONTINUE
DO 65 I-1,NI AGA01870
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DR.( I )=RR( I+1 )-RP( I) ACAOI 980
DO 65 Kat,NKC AGA01 890
KIC=( I-I )*NKC+K AGAl q0O

65 R:'K)=RR( I +( FLOAT(K-1 ))*DR.(I )/ENKC AGAO0L.,1 0
R< NMAX )=RR NLHST AGMo 1920
CO TO 48 AGA02Oi19

C** TYPE 1: LOG NORMAL HUA0202U
31 DEN=2.EO*SICMA*SIGMA AGAO2O3O

DO 32 kk=f,NNAX RAA2O4O
CHUM-ALOC( R( KK ).RBAR) AGA 02050

32 F Kk )=EXP( -GNUH*CHUM/DEH )*A/R( KK) AGAO2O6O
GO TO 48 AGAO O70

C** TYPE 2: DOUBLE EXPONENTIAL AGA02OSO
33 DO 34 KK=t.NMAX AC A02090

FKK=(i .EO-CUE)*B*EXPC-B*R(KK)) ACA021 00
34 Fe Kk )=FKk+CUE*A*EXPC -A*R( KY0 ACAO2i 10

CO TO 49 AGpO2i 20
C** TYPE 3: IEIRMENDJIAN MODEL C. AGAO2I3O

35 DO 36 KK=1,NMAX ACAO2I 40
36 FCKK)=1.EO AGA02 150

NKCI=NKC+1 AGA0216
D0 37 KK=NKCI NMAX ACGOQ2170

3-7 F(KK)=<RR2t/4(KKD)**4,EO AGAO2I8O
GO TO 48 AGAO2I90

C** TYPES 4 AND 7: POWER LAW AGAO2200
38 GO TO 39 ACAO22109
39 DO 40 KK=1,NMAX AGA02234 0
40 FC KK )=CUE*R( KK )**( -A) AGAO223 0

CO TO 49 AG6AO22SO
C** TYPE 5 AND TYPE 6: MODIFIED GAMMA AA25

41 DO 42 KK=1,NMAX ACA02260
42 F< KK )-(EXPC -B*R( KK )**GAM ))*R( KK )**ALF AGAO2270

GO TO 48 ACMA02280 i
C** TYPES 8,9,10,11: BIMODAL LOG-NORMAL DISTRIBUTIONS AGA02290

43 DEA=2.EO*SCA*SGA AGA02300
DENC=2,.EO*SGC*SCC A0A0231 0
FAA=FOA/SCA AGA02320
FCG=FOC/SCC AGA02330
DO 44 KK=I,NMAX ACAO2J4O
CNUMAcALOG( R(KK )RBARA) AGA 02350
GNUMC-ALOC( R(KK )#RBARC) AGAO2360
FA=FAA*EXP( -GNUMA*GHLIMA/DENA) AA2
FC=FCC*EXP( -GNUMC*CNUMC,'DENC) AG A02390

44 F<KK1<)-( FA+FC )sR( 1K) AGA02390
DEHS-FOA.FOC AGA02400
WRITE CIOUT,45) DENS AGAO241 0
VOLA=4. IBSZSEO*(RBARA**3.EO)*EXPC4.5E*SGA*SCA)*FOA AGA02420
VOLC-4. ISS7SEO*(RBARC**3.EO)*EXPC4.520*5GC*SGC)*FOC AGP,"2430
AVOL=c VOLA.VOLC )/DENS AC Au-440
GO TO 48 ACA02,450

C** TYPE 12: MARSHALL-PALMER RAIN MODEL AGCO2460
46 DO 47 K-I NMAX AGAO247O
47 F,: KK )-EN4ZEAO*EXP( -CAPL*R(K1K)) AGA 02480

C CALCULATE NORMALIZED FdCK) AND SOME DRY VOLUMES USING ALL NMAX AGA02490
C VA~LUES OF RADII. AGA02500
C (VOL-AVERAGE PARTICLE VOLUME IN A DISTRIBUTION). THE AGA02510
C NORMALIZATION AND FURTHER VOLUMES ARE RECALCULATED LATER AGA02520

C BY THE HALVING INTEGRATION METHOD. AGA02530
)s13 OEO=,E ACA02550

IF<F( I).LT. 0.EO)F(f-,E AA25
DO 49 J-2 NMAX AGA02560
IF(F( J).Lt. 0.EO)F J)-0,EO AGAO2570

49 FSUM=FSUM0 .5E0*( FCJ )+F( J-1 ))*(R( J)-R( 4-I)) AGA025S0
DO 50 J-1,NMAX AGA 02590

50 F(J)-F(J)/FSUM ACA 02600
WRITE (IOUT,8) FSUM ACAO26I10
NRADI -NMAX AGA02620
IF (IDSTP.EQ.1.OR.IDSTP.EQ.5.OR.IDSTP.GE.S) WRITE (IOUT,51) AVOL AGA02630
VOL-O.ED AGA02640
DO 52 J-2,NMAX AGA02650
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52 VOL=VOL+2.0944EO*<F< J)*R<j)*3.EO+F j-i i*R( J-i)**3.EO)*(R J)-R< J- A(102660
1 i)) AGA02670
WRITE (IOUT,53) VOL AG026bo

C THE VOLUME PER PARTICLE CALCULATED HERE IS OBTAINED USING AGA02690
C ALL AVAILABLE (NMAX VALUES) VALUES FOR THE PRRTICLE RADII. AGA02700

WRITE (IOUT,54) AGA02710
DO 56 INT=I.NI AGA02720
INF=INT+1 AGA02?30

56 WRITE (IOUT,55) INT,RR(INT),RR(INF) AGA02740
I FORMAT (6E12.6, I3) AGA02750
2 FORMAT (H ,//24H AEROSOL PARAMETERS ARE ) AGA02760
3 FORMAT (IN ,24X,6MRBAR- ,E12.6,5X,TNSIGMA= ,E12.6,7H RLO - ,E12.6,AGA02770
+ 7N RHI = E12.6/) AGA02780

4 FORMAT (iH ,24X,SHPLO= ,EIO.4,1X,5NRHI= ,EIO.4,1X,5HCUE= E10.4, AGA02790
+ IX,3HA= ,EIO.4,tX,3HB= ,E1O.4/) AGA02SO0

5 FORMAT (IH ,24X,SHRLO= ,EIO 4 IX,SHRHI= ,EIO.4,IX,SHCUE= ,E10.4, AGA02810
+ 1X,3NA= ,EIO.4,IX,4AViS-,EI0.4/) AGA02820

6 FORMAT (IH ,24X,SHRLO= ,EJO.4,X,SHRHI= ,EiO.4,lX,4HRC ,ElO.4,IX,AGA02830
+ 5HALF= ,ElO.4,IX,5HGAM= ,EIO.4/) AGA02840

7 FORMAT (/iH ,5(26H RADIUS RELATIVE NO. )//) AGA02850
8 FORMAT C/46H NORMALIZATION FACTOR FOR SIZE DISTRIBUTION = ,E14.7) AGA02860

II FORMAT (iX,iOiPE12.6,iX)) AGAO28O
25 FORMAT (/tX,7HN(A) = ,Et2.6,2X,SH RBARA = ,E12.6,2X,12H SIGMA(A) =AGA02880

+ ,E2.6,/,1X,7N(C) -,E12.6,2X,9H RBARC = ,Ei2.6,2X, AGA02890
+ 12H SIGMA(C) = ,E12.6/) AGA02900

27 FORMAT (/1X,42H MARSHALL-PALMER RAIN MODEL : RAIN RATE = ,IPEIO,3,AGA02910
+ 21H MM PER HOUR, DENS = ,IPEi2.6,8H PART/CC) AGA02920

45 FORMAT (/,1H ,50H*** BIMODAL DISTRIBUTION.. EQUIVALENT DENSITY ISAGA02930
+ ,1PE13.6,18H PARTICLES PER CC,/) AGA02940

51 FORMATC/45H AVERAGE ANALYTIC DRY VOLUME PER PARTICLE IS ,3X, AGA02950
+ 1PE12.6,18H CUBIC MICROMETERS) AGA02960

53 FORMAT (IX 47HAVERAGE NUMERICAL DRY VOLUME IS AGA02970
+ 1Pt12.6,18H CUBIC MICROMETERS/) AGA02980

54 FORMAT (iX,iOX,35H SIZE-INTERVALS USED ARE AS FOLLOWS/) AGA02990
55 FORMAT (IH 14H INTERVAL NO. ,13,SX,7HRMIN = ,FII.5,5X,SH RMAX = AGA03000

+ ,F11.5) AGA03010
RETURN AGA03020
END AGA03030
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SUBROUTINE AGXP2(RELHUN CTSUM,CSSUM,CRSUM,TVOLTMASS,DENS,CATTN, AGBO0010
I TEMP,DELTA,NINDX, IW,OLiTAR,OM2,LLLL, IT,WAVEEM,CAY,EMM,MQRTE, AGBO0020
2 PFNZRO) AGBO0030
REAL KEXT,KEXTT,KEXOLD AGc060-1

C N.B. FFF IS AN ALIS FOR ARRAY FF AGBO0050
COMMON /PTI/ F(513),R(513),DR(<).RR(9),FFF(514), AGBOOO060

+NRADIPI,IDSTP,NKG,NHALV,NI AGBO0070
COMMON /PT2/ PHH(65),PSUMTT(65),PGG(65),PSUM(65),PSUMT(65), AGBO0080
IP(65) AG800090
COMMON /10/ IOIN,IOUT,NUNIT,IEO,NEOU AGBOOt00
COMMON /AGXM/ C(65),W<65),OLT(.65),JDIMCK(3) AGBOOIIO

C IN THIS SUBROUTINE THE FOLLOWING CONVENTIONS ARE USED IN ACBOO20
C PREFIXING VARIABLE NAMES: AGBOO30
C THE LETTER C IS USED FOR CROSS-SECTIONS AGBO0140
C THE LETTER 0 IS USED FOR EFFICIENCY FACTORS AGBootSO
C THE LETTER K IS USED FOR EXTINCTION COEF. PER UNIT PATH (KM) AGB0O0160
C THE LETTER T IS A SUFFIX FOR TOTAL VALUES AGBO0170
C THE LETTER 0 IS A PREFIX FOR OMEGA SUB I AND 2 CALCULATIONS AGBOOI8O
C FOR THE IDSTP=6 AND 12 CASES, DENS IS USED TO TRANSFER THE AGBo0190
C LIQUID WATER CONTENT FROM THE MAIN PROGRAM TO THIS SUBROUTINE: AGBO0200
C ELWC IS USED AS THE AEROSOL CONCENTRATION FOR THOSE CASES. AGBO210

IF (IDSTP.EQ.6.OR.IDSTP.EQ125 ELWC=DENS AGBO0220
PZRSMT=O. AGBO0230
OLSTAR=O.OEO AGBO0240
OM2=O.EO AGB00250
CTSUMT=O. OE+0O AGBO0260
CSSUMT=O. OE+00 AGBO0270
DENST=O.EO AG800280
CRSUMT=O.OE.00 AG800290
EMM=1.EO AGB00300
NLINES=O AGBOO310
BH=I.056E-3 AGBO0320

C FACTORS BH AND CH ARE USED IN SIZE ADJUSTMENTS AGS00330
C FH IS THE SATURATION RATIO AGB00340

FH=RELHUM/100.EO AGB00350
CH=FH/(1.EO-FH) AGBO0360
CONCT=O.OEO AGB00370
KEXTT=O.EO AGB00380

C CONVERT VOL PER PARTICLE RECEIVED FROM MAIN PROGRAM VIA VARIABLE AG050390
C TVOL TO DRY VOLUME PER PARTICLE IN CUBIC CENTIMETERS AGBO0400 .

DRYVOL=TVOL*.OE-12 AGB00410
TVOL=O.EO AGB00420
TMASS=O.EO AGBO0430
DO 6 J=I,IT AGBO0440
PSUMTT( J)-O. OEO AGBO0450
PHH( J)=O. OEO AGBO0460

6 PGG(J)=O.EO AGBO047O
C CONVERT TEMP. TO KELVIN FOR SUBROUTINE WATER USAGE AGBOO480

TEMK=TEMP+273.t6EO AGBL-490
C SKIP SUBROUTINE WATER FOR THE IDSTP = 12 CASE, AND READ THE AGBO0500
C OPTICAL DATA FOR RAIN AS EMUA,CAYA,ETC... NEEDED BECAUSE CASE AGBO0510
C IDSTP=12 MAY BE AT WAVELENGTHS LONGER THAN FOUND IN ROUTINE AGBOS0520
C WATER. AGB00530

IF (IDSTP.EQ.12) GO TO 8 AGB00540
C SUBROUTINE WATER RETURNS INTERPOLATED VALUES FOR EMW, CAYW AND AGBO0550
C RHOW AT WAVELENGTH - WAVE AND AT TEMPERATURE = TEMK (DEG K). AGBO0560
C EMW IS REAL PART OF INDEX OF REFR FOR PURE WATER AT TEMP(DEG C). AGBO05?0
C CAYW IS IMAG. PART OF INDEX OF REFR. FOR PURE WATER: AGBO0580
C CAYW, HERE IS POSITIVE, BUT TREATED AS NEGATIVE IN MIE-ROUTINE. AGBO0590
C RHOW IS MASS DENSITY(GM/CC) AT TEMPERATURE - TEMP (DEG C). AGBO0600

CALL WATER(WAVE EMW,CAYW TEMK RHOW) AGO0610
WRITE (IOUT,9) EMW,CAYW,TEMP AHOW AGBO0620

C BEGIN LOOP OVER AEROSOL COMPONENTS INDEXED BY NK AGBOO630
8 DO 32 NK-I.NINDX AGBO0640

C BYPASS READ OF EMA,CAYA,ETC. FOR IDSTP-6 CASE..USE WATER DATA AGBO0650
IF (IDSTPNE.6) GO TO 10 AGBO0660
EMA=EMW AGBO0670
CAYA-CAYW AGBO0680
RHOA-RHOW AGB00690
CONC-ELWC AGO00700
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ErlUn=0. CEO ACPO07i 0
GO TO II ARIzR,:0720

C *** READ OPTICAL AND PHYSICAL DATA *** RGL.,UiU
10 READ (IOIN,2) EMA,CAYA,EUARHOA,CONC AGBO0740

IF CIW.EQO) EMA=EMW AGB00750
IF (IW.EQ.O) CAYA=CAYW AGB6('760
IF(IDSTP.NE.12) GO TO 11 AGBO0770
Et1ULA=0, 0EO ACB00780
RHOW=RHOA AR00790
EMW=EMA AGB00300
CRYw=CAYA AGB008; 0

ii IF (RHOA.LE.0,EO) RHOA=1.EO AGBOOS20
WRITE (IOUT,3) NK,EMA,CAYA,RHOA,EMUACONC AGBOUS3O
IF (EMA.LT.I.E-30) GO TO 44 AGBO0040
BHT:BH*( 299, 2/TENK) ACR008u50
IF (EMUA,LE,0,01) CH=0,0 AGCE0O60
BC=BHT*CH AcBOE780
A= I. EO+(<RHOARHOW )*EMUA*CH) ALGO 08 0
AC=A**( i EO,3.El AGB008'-o

C ADJUST EM,RHO AND CAY PER G. HANEL/ADVANCES IN GEOPHYS/1976 AGBOO900
RHO=RHOW+(RHOA-RHOW)/A AGBOO910
EM=EMW+( EMA-EMW )/A AGB00920
CAY=CYW+( CAYA-CAYW )A AnBO0930
CAY=CAY/EM AGO 00940

C INITIALIZE QUANTITIES USED TO HOLD RUNNING SUMMATIONS OVER AGBOO9SO
C RADII FOR THE CURRENT COMPONENT AGB 096.0

CTSUM=O,EO AGBOO970
CSSUM= 0 E0 AGB00980
CRSUM=O OEO AGB00990
VOL=O,OEO AG6,Io00
OLlSUM=. uE0 AGBOi 010
OL2SUM=O, EO AGBOI 0210
PZRSUM=O AGROI030
DO 13 J=IIT AGBu1040

13 PSUM(J)=O.OEO AGBO1050
C PRINT HEADER IF DETAILED MIE RESULTS ARE TO BE PRINTED AGBOI06O

IF (HORTE.EQ.12345) WRITE (IOUT,5) AGBOt070
C BEGIN ACTUAL LOOP OVER RADIUS INTERVALS FOR THE CURRENT NK VALUE AGBOO8O
C THIS LOOP IS THE ONE IN WHICH THE MIE CALCULATIONS ARE CALLED AGOl 090
C INTERVALS ARE INDEXED BY I. THERE ARE NI SUCH INTERVALS. AGBOIIO0

DO 26 I=1,NI AGBO iio
NRADI=2 AGBO 120
D=RR( 1+1 )-RR( I) AGBOI 130

C RIT IS THE ADJUSTED RADIUS FOR THE RELATIVE HUMIDITY TO BE USED AGBOI140
C IN THIS PARTICULAR RUN OR PASS AGBOI 15

RIT=RR(I)*AC -(BC/AC) AGBO 160
IF (RIT.LT.RR(It.OR.RR(I).LT.O.04EO) RIT=RR(I) AG8 1170
ALPHA=2.EO*PI*RIT/WAVE A: 01180

C ROUTINE MIEGX DOES THE ACTUAL MIE CALCULATIONS. AGCoP;90
C NOTE THAT THE IMAG. PART OF THE REFRACTIVE INDEX <CAY) HAS BEEN AGB01200
C NORMALIZED THROUGH DIVISION BY THE REAL PART <EM) BEFORE ITS AGBO2I10
C VALUE IS PASSED TO THE MIE-ROUTINE. AGO1220
C MIEGX RETURNS THE EXTINCTION EFFICIENCY FACTOR AS QT AGBOI230
C MIEGX RETURNS THE SCATTERING EFFICIENCY FACTOR AS 0S AGB01240
C MIEGX RETURNS THE BACK-SCATTERING (RADAR) EFFIC. FACTOR AS OR AGB01250
C MIEGX RETURNS THE AVERAGE INTENSITY (11+12)/2 IN THE ARRAY P() AGBO1260
C AT ANGLES = ARCCOS( C< ) ),WHERE C( ) IS SET-UP BY AGBOI27O
C SUBROUTINE GUSET OR ANGLE AGBO128O
C MIEGX ALSO RETURNS THE 2-ND AND 3-RD LEGENDRE EXPANSION COEF. AGBO?290
C (OMEGA SUB I AND OMEGA SUB 2) AS QISTAR AND 02STAR. AGBOI300

EKD- (EM) AGBOt3I0
CAYD= (CAY) AGBO1320
ALPHAD= (ALPHA) AGBOI330
CALL MIEGX(EMD,CAYD,ALPHAD,QTDOSDQRD,P,OISTRDO2STRD, AGBOIS340

+C,IT PFNZRO) AGB01350
EM=(EMD) AG801360
CAY=(CAYD) AGBOI 370
ALPHA=( ALPHAD) AGBO1380
QT-(OTD) AGBOI390
AS=(QSD) AGB01400
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Q~=( ORD)AG9614iQ
GISTAR=COISTRO)AGO42
O2STAR=( O2STRD' AGC801431
KK=1+(I-1 *NKC, AC80I4rt J1
IF <MQRTE.EQ4.12345) WRITE '.IOUT,4) RIT,RR(ItF(K~i.t)ALPHA,QT,QS,QR AGBOI44O:
FKK=FC (K) AGBO01460
FK'KAFKK*PI*RIT**2.ED ACB~i47Q
YOLHH=4.1 888*FWK*RiT**3, 20 ACBOI 480
OLIHH=Ol STAR*FkKK*Qg AQB1i 490
OL2HH=O2STAR*FKKA*QT AGB01 500
CTHH=QT*FKkA ACB~oi i 0
CSHH=QS*FKKA AGBOI520
CRHH=QR*FKKA AGE0 1530
DO 14 J=i,IT AC801540
PHH( J)=P( J)*FKK AGB01550

14 CONJTINUE nuGul 560
PF1NZER-FHZRO*FKK ACBOI 570
PIT=RR( 1+1 )*AC- BC/,AC) A GBO 580
IF (RIT.LT.RR i+1).OjR.RR(141).LT.0.04E0) RIT=RR(I+1) AQBOi59O
RLPHA=2.$EO*PI*RIT/-WAVE ACBEi 600
EMD= (EM) AGB061 0
CA4Y&= (CAY) AGB01 620
AiPHAD= (ALPHA) ACBOI630
CALL MIEGX(EMD,CAYD, ALPHAD,OTD, OSD,ORD, P,OiSTRD, O2STRD, AC801640

it, IT,PFNZRO) AG801650
EP1=CEND) AGB01660
CAY=( CAYD) ACBOI 670
ALPHA-C ALPHAD) ACBO16SO
QTt( QTD) AG801690
OS=( QSD) AG8O1700
OR=r( RD) ACBO1 710
O1STAR-(OISTRD) ACGOI1720
O2STAR( O2STRD) ACBsoi7SO
KKI1=1.HKG*I AGB01740
FKKI=F(KKI) ACBOI 750
IF (NQRTE.EQ.12345) WRITE (IOUT,4) RIT,RR(I+1),FKKI,ALPHR,OT,QS,QRACB0I76O
FKK1A-FKKI*PI*RIT**2 .EO AGROI1770
VOLHN=(VOLHH.4.188E0*FKK1*RIT**3,20)*D*0.5E0 AG8017S0
OL I HHC OL IHH+FKK IA*OT*OI1STAR )*D* 0.520 ACBOI 790
OL2HH=( OL2HH.FKK 1A*OT*O2STeR )*D* 0.SE 0 ACE0lSOD
CTHH=( CTHH+OT*FKKI A)*D* . 5E AGBO1ISI
CSHH-( CSHH+QS*FKK IA )*D* .520 AC 01820
CRHH=( CRHHeOR*FKKIA )sD* .520 ACB0iS30
DO 15 J=1,IT A6801840
PHHC J)n( PHH( J)+P( J)*FKK I)*D* 0.SE 0 AGB01850

15 CONTINUE AGBOI 860
PFNZER-( PFNZER*PFHZRO*FKICI)*D*0 .5 AG801870
FF-0.5E0*D*(FKKFKKI) ACRO 1980
NT-I AGB~iCO
N-I AGBOI190

16 NJ=NT AQBO19I 0
NT=2*NT AG801920
DsO . 52*D AGRSl1930
VOLGG=0. DEO AGBO1 940
CLIGC=0. 020 AG80I 950
OL2GG=0EO AGB01 960
CTGG-0.EO AGBOI1970
CSGG-0.EO AGBO1980
CRGG=0 .EO AG801990
FT-0 .20 AGS 02000
DO 17 D-I,IT AGBO2OI10

1? PGGCJ)0.,EO AG802020
PZRTMP-0. AG902030

C NEXT LOOP HANDLES INTERMEDIATE PARTICLE SIZES. .THOSE LYING BETWEEN AG802040
C RHIN AND RNAX FOR THE CURRENT INTERVAL WHOSE INDEX IS 1. AGB02050

DO 19 JG-1,NJ AG802060
KIC=I4( 1-1)*NK04C2*JC-1 )*(NKC/NT) AGBO2070
RIT-R( KK )*AC -(BC/AC) AGB802080
IF (RIT,LT.R(KK).OR.RCKK).LT.0. 04E0) RIT-R(KK) AG902090
ALPHA-2 .EO*PI*RIT/WAVE AG9021 00
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ErlD= <(EM) CF01 0
C.4Y0= ( C&? AGEI 2 0
ALPNMD= (ALPHA4) AGE 2130
CALL MIEGX(EMD,CAVD,ALPHAD,QTD,QSD,QRD,P,OISTRD,O2STPD, AGBO 1l40

+0, IT,PFNZRO) AGS 02150
EM=( EMD) AGB021 60
CA? (UFAYD) AMGSu0 1? (1
ALPHA=(ALPHAD) AGEb lt'Iu 1

QT=LeTD' Au6-u - 19
Q'P=(d2D) AGE 0e~UI
ul",-TMR( '1 STRD) RuB (12. eLI-
u2bTR U2STRD) AuGt'ed 7u
IF (MQRTL.EQ.12345) WRITE CIOUT,4) RITR(KK),F(KKtALPHA,QT,OS,QR R417,602246
NPADI-NPAD!+1 AG6E0' c50
FFI'( KK) AGEBO':2kb U
FKKA=Fkv*PIs'RIT*'w2,EO AGE'02 0-P-;
VuLGu 4.1SSSEO*FKIC*RIT**3. OEO.VOLGG AG504;280
OLlub OLiGG+O1 STAR*FKKA*QT AGE 02290
lIL2WL, LL2UG+C2STRR*FKKP*QT AGE 023001f
LT'4 ', Tuu+QT *FKKA AGBO23i 0
La(,U CSue+QS*FKKA A G EP 02e-320
LIRGGU RLU+QR*FkkR A G J.33(
Du IH- J=1,IT AGE 02 34(1
PGG I )-PGGC J)+P( J)*FKK AGBO2JSJ

1e LONTINUE AGE 02360
P2 RTMP =PZR TMP. PFI4ZRO *F KK AGSO23? 0

19 FThFT+FKK AMGb 02Z5380Q
C ADD RESULTS ACCUMULATED DURING PREVIOUS HALVINGS TO THOSE FOUND AG8023,90
C FOR THE NEW RADII TREATED WITHIN THE LOOP OVER INDEX JG AGO2460

VOLHHT=0 SEO*VOLNH+D*VOLGG AGBO24I 0
OL iHHT=0,. EO*OLW HH+D*0L1 GG AGB02420
OL2HHT=0 .5E0*OL2HH.D*OL2GG ACB02436
CTHHT=0 .5E0*CTHH.D*CTGG AGB 02440
CSNHT=O .5E 0*CSHH.D*CSGG AGE 02450
CRHHT=O .SE 0*CRHH+DsCRGG AGE 02460
DO 20 J=1,IT AGE O24 7 0

20 PHH(.J )=.5E0*PHH( J)+D*PGGC J) AG502480
PFNZER= .SEO*PFNZER+D*PZRTMP AGE 02490
FFTrnO. 5E0*FF.D*FT AG BO02500
IF (CTHHT.LT.1.E-30> GO TO 22 AGBO215 i 0
DEL=ABS( VOLHHT-VOLHH )/ABSC VOLHHT) AGE 02520
IF (DEL.LE.DELTA) GO TO 21 AGE 02530
GO TO 22 AGE 02540

21 IF (N.GT.2> GO TO 24 AGE 02550;
C DO HOT ALLOW DEL LESS THAN DELTA EXIT UNLESS AT LEAST TWO AG602560
C HAVINGS HAVE BEEN DONE AGE 0250

22 IF (N.EQNHALV) GO TO 24 AC05&
C MUST EXIT WHEN NHALV HALYINGS HAVE BEEN DONE EVEN IF THE DELTA AGE62590
C CRITERION HAS NOT BEEN SATISFIED. .SINCE NO MORE VALUES OF RADII AG8O2600
C ARE AVAILABLE.AG060

FF=FFT AG802620
CRHH=CRHHT AGB021630
OLlHH=OLIHHT AGB02640
OL2HH=OL2HHT AGB02650
CSNH=CSHHT AGEO 06 60
CTHH=CTHHT AGB02e670
VOLHH-VOLHHT AGE 02680
N=N. I AG902690
GO TO 16 AGBO2?00.24 CONTINUE AGEO2? 10
IF(N.EQ.NHALV) WRITE(IOUT,124) I AGBO2720

C SUM QUANTITIES OVER ALL INTERVALS TREATED UP UNTIL NOW AG8O2730
CTSIJP=CTSUM+CTHHT AGEO274O
CSSUM-CSSUM.CSHHT AGBO2?50
CRSUM-CRSUM+CRHHT AGE 02760
VOL=VOL+VOLHHT AGBO2T?70
OL ISUMs® I SUM+OL IHHT AGE 02,-780
OL 2SUM=OL2SUN.OL2HHT AGE 02790

C AT THIS POINT, PSUM( ) IS THE RUNNING SUM OF THE AVG. INTENSITY AC8uBOO0
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C AS SUMMED OVER SIZES AG802810
DO 25 j=1,IT AGB02820

25 PSUM(J)=PSUM(J)+PHH(J) AGB028?0
PZRSUM=PZRSUM+PFNZER AG802840
WRITE (IOUT,2?) HK,I,NRADI,CTHNT AG602650
NLINES=NLINES+NRADI AG802860

C END LOOP OVER HALVING INTERVALS INDEXED BY I AGBO2S7O
26 CONTINUE AGB02886

C CALCULATE PARTICLE NUMBER DENSITY<NO. PER CC> AS DENSC AG602890
DENSC=CONC <RHOA*DRYVOL) AG802900

C OVERRIDE CALCULATED VALUE OF DENSC WITH DENS IF LLLL =1 ACS02910
IF fLLLL.EQ.1) DENSC=DENS AG02920

C RECALCULATE CONC FROM OTHER INPUT DATA IF LLLL=i AGB02930
IF <LLLL.EQ.I) CONC=DEHS*RHOA*DRYVOL AGB02940

C REPLACE DENS BY DENSC FOR LATER USE BY AGXP3 AGB02950
DENS=DENSC AG802960

C WEIGHT CTSUM,ETC. BY NUMBER DENSITIES (DENSC) FOP THIS COMPONENT AGO02970
CTSUM-CTSUM*DENSC AGS02980
CSSUM=CSSUM*DENSC AGB02990
CRSUM=CRSUM*DENSC AGB03000
VOL=VOL*DENSC AGS030io
OLISUM=OLISUM*DENSC AGB03020
OL2SUM=OL2SUM*DENSC AGB03030
DO 29 J=1,IT AGB 03040

29 PSUM(J)-PSUM(J)*DENSC AGB03050
PZRSUM=PZRSUM*DEHSC AGB03060

C NOW, SUM OVER COMPONENTS INDEXED BY 8K AGR03070
C CONCT IS THE TOTAL DRY-AEROSOL CONCENTRATION IN MG PER CC AGB03080

CONCT-CONCT+1.E3*COHC AGB03090
DEHSTtDENST+DENSC AGB03100
OLSTAR=OLISUM+OLSTAR AGB03110
OM2=OL2SUM+OM2 AGB03120
CTSUMT-CTSUMT+CTSUM AGB03130

C AT THIS POINT, CTSUMT IS THE TOTAL EXTINCTION CROSS SECTION ACB03140
C (IN SO. MICRONS) AS SUMMED OVER ALL COMPONENTS WHICH AGB03150
C HAVE BEEN DEALT WITH THUS FAR AGB03160

CSSUMTsCSSUMT+CSSUM AGB03170
CRSUMT=CRSUMTCRSUM AGB03180
DO 30 J=I,IT AC803190

30 PSUMTT(J)-PSUM(J)+PSUMTT(J) AG803200
PZRSMT=PZRSMT PZRSUM AGB03210
VOL=VOL*i.E-12 AGB03220

C TVOL IS THE TOTAL VOLUME (IN CM**3) OCCUPIED BY THE AEROSOL AGO03230
C PARTICLES. TVOL IS NOT ACTUALLY USED IN THIS VERSION OF AGB03240
C PROGRAM AGAUS. AGO03250

TVOL=VOL TVOL AGB03260
EMASS=VOL*RHO AG803270
TMASS-TMASS+EMASS AGB(0'80
KEXOLD=KEXTT AGC03290
KEXTT-CTSUMT*l.E-3 AGB03300
KEXT=KEXTT-KEXOLD AC803310
WRITE (IOUT,31) NK,VOL,EMASS,KEXT AGC03320

C VPF(VOL) IS THE VOLUME PACKING FRACTION: THAT IS, THE FRACTION AG803330
C OF EACH CC OF SPACE WHICH IS FILLED BY AEROSOL MATERIAL BELONGING AGB03340
C TO THE CURRENT COMPONENT NK. AGB03350
C TMASS IS THE TOTAL MASS OF AEROSOL FOUND IN I CC OF SPACE. AG803360
C EMASS IS THE MASS OF AEROSOL MATERIAL PER CC ASSOCIATED WITH AGB03370
C THE CURRENT COMPONENT NK. AGB03380
C KEXT IS THE EXTINCTION COEF.(PER KM) WHICH IS ASSOCIATED WITH AGB03390
C THE CURRENT COMPONENT--AS IF IT ALONE WERE PRESENT. AGB03400
C KEXTT IS THE SUM OF THE KEXT'S OVER ALL COMPONENTS. AG803410
C END LOOP OVER AEROSOL COMPONENTS INDEXED BY NK. AG803420

IF (NINDX.GT.I) WRITE (lOUT 42) NK AGB03430
IF CMQRTE.EO.12345) WRITE CiOUT,43) AGB03440

32 CONTINUE AGB03450
IF (NINDXGT.1) WRITE (IOUT,33) TMASS,KEXTT AGB03460
WRITE (IOUT,34) NLINES AGB03470
DENS-DENST AGB03480
NRADI-NLINES AGB03490

C NOW, PERFORM THE FINAL RENORMALIZATIONS TO OBTAIN CTSUM, ETC. AGB03500
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C VALUES REPRESENTATIVE OF A SINGLE AVERAGE PARTICLE. AFCR035i
C CTSUM BECOMES THE EXTINCTION CROSSECTION IN SQ. MICROMETERS PER AG6 S3520
C AVERAGE PARTICLE. THE OTHER QUANTITIES CARRY SIMILAR MEANINGS. AC. 03530

DO 35 J-1,IT AGBU3540
35 PSUM(J)=PSUMTT(J)/DENST AGB03550

OLSTAR=OLSTAR/CTSUMT AGB03560
OM2=UM2/CTSUMT AGB03570
CTSUM=CTSUMT/DENST AGB03580
CSSUM=CSSUMT/DENST AG603590
CRSUM=CRSUMT/DENST AGB03600

C ... AND CONVERT ANG INTENS AT ZERO DEGREES INTO PHASE FUNCT. AGB03610
C WITH NORMALIZATION AGB03620

PF142RO=PZRSMT/DENST*(WAVE*.IAVE/(PI*CTSUM*EMM*EMiM ') AGe03636
WRITE(IOUT,36) OLSTAR,OM2,PFNZRO AGB03640

C CALCULATE ATTENUATION COEFS. IN SQ.METERS PER MILLIGRAM AGF;03650
CATTN=CTSUMT*l.E-12/CONCT AGS(C366 L
CATTNw=I.E-I2*KEXTT/TMASS AEu6.6'u
WRITE (IOUT,37? CATTH A G 6 (1
IF(RELHUM.GT.1.0)WR1ITE (IOUT,38) CATTNW AGBCB690
GO TO 41 AGB03700

44 WRITE (IOUT,45) EMA AGS037i0
STOP AG607 20

2 FORMAT (4FiG,6,E15.7)
3 FORMAT (IH 6H INDX=,13,4H M= ,FIO.6,6H K = -,FIO.6,9HI. MASS AGB03740
+ IOHDENSITY = ,FS.6, AGB03750
+ 17H GROWTH FACTOR = ,F8.4,9H. CONC = ,1PE12.5,7H GM/CC/) AGB03760

4 FORMAT (IX,FIO,5,6(2X,IPElI.5)) AG903770
5 FORMAT (//54H R(MICRONS) DRY RADIUS N(R) MIE SIZE AGB03780

* ,36HQ (EXT) Q(SCA) Q(RADAp)/') AGB03790
9 FORMAT (IH ,39HINDEX OF REFRACTION FOR PURE WATER IS: ,F8.6, AGBC3SO0
+ 3H - ,F8.6,1HI/,X,25HMASS DENSITY OF WATER AT ,F6.2, AGB03810
+ tiH DEC C IS; ,FB.2,6H GM/CC,/) AGB03820

124 FORMAT(/52H *** CONVERGENCE LEVEL NOT REACHED FOR INTERVAL NO, , AGBO3830
+ I3,4H ***/) AGB03840

27 FORMAT<IH ,19H FOR COMPONENT NO. ,13,15H INTERVAL NO. ,13,1H ,14,AGB03850
+ 43H RADII WERE USED. CONTRIBUTION TO CTSUM -,IPE12.6) AGB03860

31 FORMAT (iH ,/,20H FOR COMPONENT NO. ,12,12H : VPF = ,IPE12.5, AGB03870
+7H PER CC,24H MASS CONCENTRATION = *Et25,21H GM/CC, KEXT AGBi.38st
+ I E12.5,7H PER KM) AGB03S90

33 FORMAT (IH ,/,29H TOTAL MASS CONCENTRATION = IPE12.5,7H GM/CC;, AGB03900
+15H TOTAL KEXT ,E12.5,7H PER KM) AGB03910

34 FORMAT (/tX,32H TOTAL NUMBER OF RADII USED WAS ,I5) AGB03920
36 FORMAT (/IX,19H ANALYTIC SOLUTIONS,/, AGB03930

+16H OMEGA SUB 1 = ,IPEI4.7/,16H OMEGA SUB 2 = ,IPE14,7/ AG803940
+,16H PFN AT ZERO iPEJ4.7,/) AGB03950

37 FORMAT (IH ,21H ATTENUATION COEF. = ,lPE12.5,12H SO-METERS/, AGB03960
+ 33HMILLIGRAM OF DRY AEROSOL MATERIAL) AGB03970

38 FORMAT (I1 ,21H ATTENUATION COEF, = IPE12.5,12H SO-METERS/, ,'503980
+ 33HMILLIGRAM OF WET AEROSOL MATERIAL/) AGS03990

42 FORMAT (1H /,IX,IOX,30(IH*),33H END OF AEROSOL COMPONENT CYCLE , AGB04000
+ 7HHUMBER ,13AX,30(IH*)//) AC604010

43 FORMAT (IH ) AGS04020
45 FORMAT C///,iXiH***** EMA (,FIO.6,20H) IS EITHER ZERO OR , AG804030
+35HNECATIVE - PROGRAM TERMINATED * ) AGB04040

41 RETURN AGB04050
END AGB04060
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SUBROUTINE AGXP3(CTSUMCSSUMCRSUMGNU..DEHS,NINDX, AGCO00io
*WAVE,EM,CAY,EMMITIEND,IANG) AGCO002O
COMMON /PT2/ PC(65),OL(65),RMS<65),PSUM(65),PSUMT(65),P(65) AGC000
COMMON /10/ IOINIOUTNUNIT,IEO,NEOU AGCO0040
COMMON /AGXM/ C<65), W(65 ),OLT(65), JDIMCK(3) AGCO0050
COMMON /PTI/ F(513),R(513),DR 8),RR(9)..FF(514) AGCCO060
+.RADI,PI.IDSTPNKG.NHALV,NI AGCO0070

C IEND=I WHEN THE COMPOSITE PHASE FUNCTION IS BEING WRITTEN AGCO0SO
IF <IEND.Er.i|) GO TO 6 AGCO0090
ALBDO=CSSUM/CTSIUM AG:0010

C PFFCT IS USED TO CONVERT AVG. INTENSITY PSUM ) INTO PHASE- AGCOOilO
FUNCTIONS. SFACT IS USED TO CONVERT FSUM INTO SCATTERING AGCO0126

C FRACTIONS, NORMAL IZED PER SOM. THE INTEGRAL OF SCAT OVER SOLID AGC:00130
C ANGLE SHOULD YIELD THE TOTAL SCATTERING CROSS-SECTION IN SO. M, AGCO0140

SFAC.T=WAVE*WAVE*DENS*i .E-6/< 4. *PI*Pl ) AGC0 0150
PFACT=WAVE*WAVE/(PI*CTSUM*EMM*EMM) AGO00160
DO I5 J=i,IT AGC-O01?6
SCAT=PSUM( J)*SFACT AGCO0 180
PSLim( j )=PSUN( i )*PFACT AGC 0 i 090

IN4COMMENT THE FOLLOWING STMT IF U WANT SCAT FRACT,COSINES AND A AGc-O0O20
L COUNTER WRITTEN ON NUNIT. NUNIT IS SET IN THE BLOCK DATA ROUTINE. AGCO0210
C WRITE <NUNIT,3) SCT,C(J),J AGCO0220

15 CONTINUE AGCO0230
IF (NIND,.GE.2) WRITE <IlOUT, 12) AGGO0240
WRITE (IOUT,4) IDSTP,WAVE,EM,CAYCTSUMCSSUM,ALBDO AGCO0250

C CONVERT AVG. CROSS-SECTIONS TO COEFFICIENTS (PER KM) AGCO0260
CTSUM=CTSUM*I . OE-3*DENS GCO0027O
CSSUM=CSSUM*i . OE-3*DENS AG O 0280
CRSUM=CRSUM*t I OE-3*DENS AG O 0290
WRITE (IOUT,13> CTSUM,CSSUMCRSUM AGCO0300
WRITE (lOUT, 14) GNU,DENS AGCO0310
IF (IT.LT.2) GO TO 21 AGCO0320

C WRITE PHASE FUNCTION AT SPECIFIED ANGLES AGCO0330
6 WRITE (IOUT,I) AGCO0340

WRITE (lOUT,5) AGCO0350
C FIND ANGLES FROM COSINES AGCO0360

DO 2 I=1,IT AGC:0370
2 FF(I)=180,*ATAH2(SQRT(I.-C(I)**2),C(I))/PI AGCO0380

DO 19 J=I,IT,4 AGC:O0390
K=J+3 AGCO0400
IF <k.GT.IT) K=IT AGCO041O

19 WRITE (IOUT,S) C1).,FF(I),PSUM<I),I-J,K) AGCO0420
IF (IANG.NE.0) RETURN AGCO0430

C ROUTINE GAUS GENERATES AND PRINTS THE LEGENDRE AGCO0440
C EXPANSION COEFS (OMEGAS) FOR THE PHASE FUNCTION. AGCO0450

CALL GAUS(IT) AGCO0460
C CHECK TO SEE IF SNG. SCAT. ALBEDO (ALBDO) COMPUTED DIRECTLY AGC(O0470
C FROM CROSS-SECTIONS AGREES 411TH THAT FOUND FROM THE LEGENDRE AGCO& .'!O
C EXPANSION OF PHASE-FUNCTION. AGCO0490

IF (<ABS(OL(1)-ALBDO)/ALBDO.GT.5.E-3).AND,(IEND.NE.t)) AGCO0500
1 WRITE (IOUT,20) AGCOo5iO

I FORMAT (//IH ,50X,14HPHASE FUNCTION/I1X,42X,31H(NORMALIZED TO 4 PIAGCO0520
+ OMEGA ZERO)//) AGCO0530

3 FORMAT (2(EI3.7,1X),13) AGCO0540
4 FORMAT (IHI,/,41H DISTRIBUTION WAVELENGTH REFRACTIVE.9X, AGCO0550
+20HEXTINCTION X SECTION,8X,2OHSCATTERING X SECTION,12X,5HALBDO/ AGCO0560
+tH ,6X, 4HTYPE,6X,9H(MICRONS),8X,5HINDEX,16X.,12H(SQ MICRONS),13X AGCO0570
+ 12H(SQ MICRONS)/IH ,19,4X,FlI.4,F1O.4,3H<1-,F7,4,2HI), AGCO0580
+ 7X, IPE14.7,1 tX, 1PE14.7, 12X, 1PE14.7,/) AGCO0590

5 FORMAT (1H ,3X,4(SH MU,2X," ANGLE ,17H PHASE FUNCTION )/) AGCO0600
8 FORMAT (IN ,F9.5,F7.2,Et2.5,3(3X,F9.5,F7.2,EI2.5)) AGCO0610

12 FORMAT (52H THIS IS A MIXED CASE * SUBSEQUENT REFRACTIVE INDEX , AGCO0620
+ 34HPRINT-OUTS ARE NOT GENERALLY VALID/) AGCO0630

13 FORMoT (IN 10H K(EXT) 1PE13,7,I1H, K(SCA) = ,E13,7, AGCO0640
+ 1.H; K(RAD) - , 1.7,11H ALL PER KM/) AGCO0650

14 FORMAT (/14H WAVENUMBER = ,IPE12.6,SH CM-1,5X,IOHDENSITY = ,E12.6,AGCO0660
+ 17H PARTICLES PER CC/) AGCO0670

20 FORMAT (/?12H *** VALUES AGCO0680
+ ,55HOF ALBDO AND OL(1) DISAGREE BY MORE THAN 0.5 PERCENT ** GC00690
+ 34HLARGER VALUE OF 'IT' IS NEEDED ***,' AGCO0700
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2i RETURN AGCOO0i 0
END ACCOO720
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SUBROUTINE ANCLE(PI,IANC..IT) ANGOOOI 0
C THIS ROUTINE IS TO BE 1U520 TO REPLACE GIPSET FOR THE PURPOSE ANGOOO20
C OF USING AGAUS TO DO PHASE FUNCTION CALCULATIONS AT -IT- ANGOOO30
C ANGLES BETWEEN 0 AND 1S0 DECREES, RATHER THAN AT THE C-L ANCO00t
C QUADRATURE ABSCISSA VALUES. IT ALSO READS THE INPUT ANGLES ANG0005O
C IF IANG=2. ANG 00060

COMMON /10/ IOIN,IOIIT,NUNIT,IEO,NEOU ANC000?O
COMMON /ACXM/, CC65),W(65),0LTC65),JDIMCK(3) ANGOOO80
RADS=PI/lB0. ANGOOO9O
DEL=lSO./FLOAT( IT-I) ANGO6l 00
IF (IEO.EO.I.OR.IEO.EQ.2.OR.IEO.EQ.5) GO TO 4 ANG66IiO
IF (IANC.EQ.2) GO TO 2 ANGOOI20
DO I I=I,IT ANCOOI30
W I )=DEL*FLOATC I-I ) ANG001 40
C' I )=C05 WiJ I )*RADS) ANCOOI50
RETURN ANG00160

2 REnD'(5,I00> cIMI),I=IIT> ANG0OI?0
4 DO 3 I=1,IT ANCOOI.8O
3 C( I)WCOS( W( I)*RADS) ANC00I90

IANC=I ANG0O200
RETURN ANG0021 0

I 0') FORMATC 16F5. 1) ANG00220
ENE) ANG00230
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FUNCTION GAMMA(X) GMAO00I0
C GAMMA FUNCTION; TAKEN FROM HANDBOOK OF MATHEMATICAL FUNCTIONS, GMAO0020
C ABRAMOWITZ AND STEGUN, NOV 1964, PP 256-257. RECURRENCE FORMULA GM(00030
C 6.1,16, POLYNOMIAL APPROXIMATION 6.1.35, GMAO0040

DATA Al A2,A3,A4 A5 GMAO0050
+ /-.5746646,.9512363,-.6998588,.4245549,-.lO106?'8/ GMAO0060

C COMPUTER AND GAMMA FUNCTION LIMITS GMAO00?0
IF (X.GT.34..OR.X.LT.O.) GO TO 3 GMAO08OO
GSUM= I. GMA 00090
N=IFIX(X+,00001 ) GMAOOI00

C FIND Z .LE. I. GMAO6110
Z=X-FLOAT(N ) GMA6012Q

C CK FOR 2 BEING INTEGER GMAOOI30
IF (Z.LT.1.E-04) N=N-t GMAO014Q
IF <Z.LT.l.E-04) Z=i. GMA0015O

C COMPENSATE FOR N-i IN FORMULA GMA00160
N=N-l GMAO0i?0

C IF Z .LE. 1. SKIP LOOP GMAOOIBO
IF (N.LE.0) GO TO 2 GMAO00I

C RECURRENCE RELATION; G(N+Z)-(N-I+Z)*(N-2+2)...(I+Z)*G< 1+Z) GMAO0200
DO I I-1,N GMAO02i0
VALUE=FLOAT( I )+Z GMAO0220

i GSUM=GSUM*VALUE GMA00230
C POLYNOMIAL APPROXIMATION; Z.LE.i GMAO0240
2 GAMMA=i .+Ai*Z+A2*Z*2 A3*Z*Z*Z A4*Z*2*Z*ZA5*Z*Z*Z*Z*Z GMA 00250

GAMMA=GAMMA*GSUM GMA00260
RETURN GMAO0270

3 WRITE (1,100> X GMAO0280
100 FORMAT(1H ," **** 'o THE VALUE OF X (',2PEII.47') IS EITHER " GMAO0290

+'OUTSIDE COMPUTER LIMITS',,", OR NEGATIVE -PGM STOPPED *****') GMAO0300
STOP GMAO031 0
END GMA00320
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SUBROLUTINE GUSET( IT) GUSETOI 0
C THIS ROUTINE CALCULATES THE ABSCISSAE CC) GUSETO2O
c AND CAUSS-LEGENDRE WEIGHTS UC) FOR NUMERICAL INTEGRATION GUSETO3At
C VIA GAUSS-LEGEHD.E QUADRATURE OF ORDER N CUSETO4-i

COMMON /10/ IOIN,IOUT,NUNIT,IEO,NEOU GUSETO5O
COMMON /AGXM/ CC 65),WC65 ),OLT( 65), JD IPCK(3) CLUSET 060
COMMON /PTI/ FC513),RC SI3 DR(8 ),RR( 9),FFCSI4) GUSET07O
.,NRADI,PI, IDSTP,NKG,NHALV,NI GUSETOSO
N=IT GUSET09O
TOL=1 . 0-06 CUSETI 00
AA=2. 02,0O/PI**2, 02.00 CUSETi 10
H5=-62 .2.00/C 3. OE+00*PI.*4. 0E+00) GUSET1 20
AC-iSI 16. 02+00/C 115.OE0E.0*PI*6. 02+00) GUSETI 36
ArD=-12554474. 02.00/C 105. E.00*PI*S. 02.00) GUSET1 40
FC 1)=1 .02.00 GUSETISO
EN= FLOAT(N> CUSETi6bo
NPI=N- GUSETi7O
U=1 ,OE,00-C2.OE.00/*PI)**2.OE.00 CUSET 160
D=1.OE.00/SQRTU(EN.5E.00>**2.E.00.U/4.0Et00) GUSETi9O
DO I I=1,N CUSET2 00
S= FLOAT( I) GUSET2I10
A=4,0E,00*S-1,0E+00 GUSET220
AE=RH/H GUSET23O
MFRAt/R**3. 02.00 GUSET24 0
WAG=R~tR**5.OE+00 GUSET25O
AH=AD/A*'*7.OE.00 GUSET260

i Rc I)=PI(A.AE.AF+AC.AN)/4.E.00 GUSET2?0
DO' b K 1,N GiUSET28 0
X=COS(R(lC>*D) GUSET290

2 F(2)=x GUSET300
DOu NN3,NPI GUSET3I 0
ENN= FLOATCN-1) GUSET32O
F(NN. U 2.OE.00*ENN-1 .E.00)X*FNN-1 )-CENN-1.E+00:,*F(NN-2))/ENN GUSET350

3 IF CASFNN)).GT.1E.35) FCHN)=SIGN(.E+35,FCHN)) GUSET340
PNP=EN*C F( N)-X*F( NPI) )/C1. OEt 00-X*X) GUSET3S0
XI=X-F(NPI )/PHP GUSET360
XD= AS(XI-X) GUSET370
XDD=X<D-TOL GUSET3S0
IF CXDD) 5,5,4 GUSET390

4 X=XI GUSET400
GO TO 2 GUSET4I 0

5 CCK)=X GUSET420
6 W(lC)=2. OE.00. .OE,00-X*X)/EN*eF(N)*EN*FCN)) GUSET430

DO 7 I=1,N GUSET440
R( I)=0.00 GUSET45 0

7 F<I)=0,00 GUSET460
RETURN GUSET470
END GUSE T 480
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SUBROUTINE MIEGX(EMDCAALPHAQD.QTD,QDRD,P,OiSTRC..O12STRD, M'IEG-O
+C, IT,PFNZRO) MIEGX0C20

C THIS ROUTINE IS CURRENTLY SINGLE PRECISION COMPLEX Mll:;X030
C CHANGE THE VALUE OF NDIM IF YOU CHANG E THE DIM OF A IN NEXT LINE MIEGX04#O

COMPLEX A(6Ott),ACAPN,ZNUM,ZDEN,ZPDT,ZRPDT.ZAi,Z.~mN,Y,RF,RRF, MIEGX056
I RRFX,LMI ,FNA,FNS.TC1 ,FNAP.FBPFNPPFNBPPTC2,WFN(2) MIEGX060
COMMON ?10/ IOIN,IOUT,NUNITIEO.NEOU MIEGX070
DIMENSION P<65),C(65) MIEGX080
DIMENSION T(4 ),TA 4)..TB<2),TC( 2)..TD( 2),TE( 2), TF(2 ),TG( 2) MIEGX090
DIMENSION ELTRMX( 4,76),PI( 3,76 ),TAU( 3,76) MIEGXI 00
EQUIVALENCE (WFN(1),TA(.1)..(FNA,TB(1)),(FNB,TC(1)).(FNAP,TD(1)) MIEGX1O
EQUIVALENCE (FNBP,TE<1)),(FNAPP,TF(1)),CFNBPP,TG(1)) MIEGX120

C THESE EQUIVALENCES ALLOW USE OF REAL. AND IMAG PARTS INDIVIDUALLY MIEGX130
TOL = i.E-06 MIECXi46
ITTI=IT ME~5
X=c ALPHAD) MIEGXI6Uj
LAY (LA) MiEGX1 76
EM r'EMD) MIEGX180
CAYE=LMY*EM M I EG*'X 190
LJRT=0.0 MI ECX2 00
S-1.0U MIEGX.21
RF=CMPLX' EM, -CAYE) MIEGX220
NMX=IFIX( X*( EM+CAYE ))+9 MIEGX230
RRF i. .0/RF MI EG X^~41
RX 1 U/k MiEGX256
RRFX-RRF*RX MIEGX260

C LOOP POINT FOR CALCULATING PFN AT ZERO DEGREES MIEGX270
I APXC T= 0 MIEGX280

2i CONTINUE MIEGV290
C THESE ARE THE PI AND TAU FUNCTIONS MI EN X300

DO I j=1,IT MIEGX3i 0
P1(1, J)=O. 0 MIEGX320
PI(2,J)-I .0 MIEGX330
TAU( 1,4 )=.0 MIEGX340
TAU< 2, J )C( J) MIEGX350

1 CONTINUE MIEGX360
T( I )=COS(X MIEGX370
T( 2)-SINZ(X) MIEGX380
WNi=CMPLX(T<1 ,-T(2)) MIEGX390
UFN( 1)=CMPLX(T(2),T( I)) MIEGX400
WFN'C2)-RX*UFN( I)-WMI MIEGX41 0
T( I)=CAYE*X MIEGX420
t4=1 MIEGX430

C NDIM MUST EQUAL THE DIMENSION OF A( ).MIEGX440
NDIM=600 MIEGX450
IF (NMX.LT.NDIM? NDELTA=HMX MIEG8460
IF 'J4MX.GT.NDIMI NDELTA=NDIM MI EGX47 0
NMX=C0 i-.JEGX 480
IF (N.EQ.i) GO TO 4 MIEGX490

2 EN=FLOAT(N) MIEGX500
T i )=2,0*EN-t .0 MIECxsi 0
T(2)=EN-t .0 MIEGX520
T( 3 =2. 0*EN. 1.0 MI EG<53 0
DO 3 i-lIT MIEGX540
P1 J=PI( 1,J) MI EGX50
P12J=PI(2, 4) MI EGX56 0
CJ- C(J) MI EGX57 0

C SWITCH FOR CALCULATING PFN AT ZERO DEGREES MIEGX580
IF (IAPXCT,EG.1) CJ=I.0 MIEGX590
S2T=( 1.0-C J*CJ) MIEGX600
P1(3,J)-(T< )*PI2J*CJ-EN*PliJ)/,T(2> MIEGX61 0
TAU(3,J)=CJ*(PI(3,J)-PIIJ)-T(1)*S2T*Pl2j+TAU(1,J) MIEGX620

3 CONTINUE MIEGX630
WI=1FN( 1) MIEGX640
UFN(I1)-UFN 2) MIEGX650
UFN( 2)-T I )*RX*WFN(t )-WM 1MNI EGX66 0

4 CONTINUE MI EGX67 0
C CALCULATE RATIO OF BESSEL FNS OF CONSECUTIVE ORDER MIEGX680

IF (N.LT.(NNX+l)) GO TO 9 MIEGX690
NNX=NMX+NDELTA MIEGX700

401



NIH=NX+1-HDELTA NIECX7I 0
V=FLOAT( NNX )+0 .50 MIl1EGX72 0
/2 RF* Mx IL GX<7!'
ZMNP=2.Os'Y NIEGX740
ZHUM =ZMNP* V MIEGX7SO
ZPOT=ZNUM MI1EGX76v
VtV+. .0 IEGX77it
ZDEN=ZANP*V NI EG X 7C4(
ZNirim=ZDEH-1 . 0..'ZHUN MIEGX?90

5ZRPOT=ZNUMC'ZDEH NIEGXSOO
ZPDT=ZRPDT*ZPDT NIE&),5') 0
IF (ABS(REAL(ZRPDT)-1,0).LT. TOL G O TO 7 MIECXS2O
IF ' V.LT.20000.0) GO TO 6 NI EG<83 0
W)RITE <COUT,1OOO) X,ENl,CAYE MIEGXS40
STOP MIECGX85 0

6 V-V+1.0 MIECXS66
ZHN=ZANP*V NIEGXS7 0
ZNLIM=ZAN- . 0/ZNUM NI EGXSS 0
ZDEN=ZHN-1 . OZbEN NI EGXS9 0
CO TO 5 M2Ec;H9oo

7 CONTINUE NIEGX9i 0
J2NNX NI ECX92 0

S JJ=J-NNX.NOELTA NI EC X 930
A( JJ >--< FLOAT( 4) /Y+ZPOT MIEGX940
J=J-l NI EG X95 0
IF (J.LT.HMIN) GO TO 9 N IEGX960
ZPDT=2.0*FLOAT(.J)+1 .0)/V-i. 0/ZPOT MI EGS9? 0
GO TO 8 MIEGX98O

9 CONTINUE NI ECY990
J=N-NMX+NDELTA NIEGXOOO
ACAPH=A( J) NIECXi06
IF (N.GT.1) GO TO 11 MIEGXO20

C THIS PART FOR N EQUAL 1 ONLY NMIEGx 030
TC1=ACAPN*RRFtRX MIEGX040
TC 2=MCAPN*RF +RX NIEGXOSO

C SEE EQUIVALENCE STMlTS FOR EXPANATION OF TAC ) ETC. MIEGX<O60
FNA=( TCI *TA( 3)-TA<t) )/C TCI *WFN( 2)-bJFN( 1)) MIEGXO7O
FNBc( TC2*TA( 3 -TA( I) >/< TC2*WFNC 2 )WFN( 1)) MIEGX 080
FNAP=FNA NIECX096
FNBP=FNB NIECXI 00
T(i)1=1.50 NIECXI 10
TB(lI)mT(lI)*TBC 1) NIEGXI2Oj
T6< 2 )=TC I )*TSC 2 )NIEGXJ3O
TCC I)=TC I )sTCC 1) MIEGX140
TCC 2 )T( 1 )*TCC 2) NIEGMISO
DO' 10 Jt1,IT MIEGX16O
TAU2JuTAU(2, I4) MIEGX<170
ELTRNX (1, J)-TBC I)+TCC I)*TAU2J MIECX: '30
ELTRNXC 2, )-TB 2 )tTCC 2)*TAIJ2J MIEGX1 90
ELTRXC3,4)-TCCI )4TBCI)*TAU2J MIEGX200
ELTRNX(4,J)-TC(2)4TBC2)*TAU2J MIEGX21 0

10 CONTINUE MIEGX220
QEXT-2.0*(TBCI )+TC(1 )) NIECX230
QSCAT=CTBC 1)*TBC ).TB(2)STB(2).TC I )*TC( I )TC2)*TC2))/0,750 MIECX214O
01 STAR=0.0 MIEGX250
O2STAR-0.0 MIEGX260
SUMRR=2. 0* TIC I)-TC( 1)) MI EGX27 0
SUMRI-2. 0*<TB( 2)-TC( 2)) MI EGX28 0
N=2 MIEGX290
GO TO 2 MI EGX300

11 CONTINUE MIEGX3I10
TCIsACAPN*RRFsEN*RX MIEGX320
TC2=ACAPN*RF+EN*RX MIEGX330

C SEE EQUIVALENCE STMlTS FOR EXPLANATION OF TAC ) ETC. MIEGX340
FNA=C TCI *TA( 3)-TA 1) )/( I *hIFN( 2)-UPN( I)) MIEGX350
FNB-( TC2*TA 3 )-TA 1) )/C TC2*UFN 2 )-WFNC I)) MIEGX360
T 4 )=T<IlV( EN*TC 2)) MIEGX370
T(2)=(T(*?)*EN+1 .0))/EN NI EGX3S80
S--S MIEGX390
SUNRR-SUMRRtS*T 3 )*( TB( I)-TC( I)) MIEGX400
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SUNRI=SUMRi.S*T( 3)*( Ti 2 )-TC( 2))MIG40
C SEE LATER COMMENTS ABOUT FOLLOWING STATEMENTS MIEGX420

QRTLI=CzRT Ml iG".430
QRT=SUMRR*SLIMRR+SUMR I*SIJMRI M1ECX440

C OISTAR CALCULATION MIEGX450
O1STAR=CISTAR.C TBIC )*TD( 1).TB(2>*TD(2).TC( )*TE I )tTCC2)*TE(2)) MIEGX460

I *Tc 2)*4,0+4. 0*T(4 )*(TD( I)*TE I )+TDC2 )*TE( 2)) MIECX470
IF (N.LT.3) GO TO 12 MIEGX490
Fl =TF( )*TF( I )TF 2 )*TF( 2 )TG( 1)*TG I ).TG< 2 >*TC( 2) MIEGX500
F2tTB I )*TF i ).TB< 2 )*TF( 2 )TC( I)*TC( 1).TC( 2)*TG( 2.) MIECXSi 0
F3=TD I )*TG( I)4TD(2)sTG(2)+TE(i1)*TF( 1)+TE(2)*TF(2) MIEGX520
ENLI=FH-l .0 MIEGX536
COFi=2.50*<(EN-2,0.)*ENL-3.0)*<(EN-2.O)iENLi-3,0.)s(2,0*EN-3.0)/ MIEGX540

COFS=15. 0/ENLI MI EGX57 0
O2STAR=O2STAR+COFI *F1 .COF2*F2*COF3*F3 MEX8

j2 CONTINUE i'IEGX5SO
QEXT=QEXT+T 3 )*( TiC 1 +TCC I)) MIEGXE 00l
T 4 )=TB( i)*TB I ).TB 2 )*TB( 2 +TC( I i)*TC I )+TC( 2)*TC( 2) M I EGXEi 1 0
QSCAT=OSCAiT+Tk3 )*T( 4) MI EGCX620
T< 2 )=EN*( EN+. 0) Ml E C."/ 6 0
T(lI)=T( 3>/T( 2) MI EGX64 0
DO 13 J=1,IT MIEGX650:
P I3J=PIC3, J) IlEGX660
TAU3J-TAU(3, J) MIEGX670
ELTRMXC1, J )-ELTRNX( I, J)+T( 1)*C TiC 1)*PI3J+TC( )*TAU3J) MIEGX680
ELTRMX2,J)-ELTRMX(2,J)+TCI )*(T6C2)*PI3JTC(2)*TAIJ3J) MIECXG90
ELTRNX3,J)=ELTRMX3,4I)+T(1 )*C(TC(1 )*PIJJ+TB( I)*TAU13J) MIEGX70O
ELTRNXC 4,J )=ELTRMX( 4, J)+T( I)*C (2)*PI3J+TBC 2)*TAU3J) MIEGX7i1

13 CONTINUE MIEGX720
IF (N.LT.5) GO TO 14 MIEGX?30
QRTR=ABS((QRT-QRTLI )/QRT) MIEGX74O

C TEST FOR CONVERGENCE ON QEXT, QSCA, AND ORADAR MIEG <750
IF (TC4).LT. TOL ).AMDCQRTR.LT. TOL ))GO TO 16 M1IEGX760

14 N=Nt1 MIEGX7?0
DO 15 J-1 IT MIECX78 0
P (I, J=PIC2, J) MIECX790
P1(2, J)=P1C3, J) MIECx800
TAU 1, J)=TAUC2, J) MIECX81 0
TAUC2, J)=TAUC3, 4) MIEGX820

15 CONTINUE MI EGXS3O
FNAPP=FNAP MIEGXS4O
FNBPP=FNBP HI EC XB50
FNAP=FNA MIECXS6O
FNBP=FNB MIECX87O
GO TO 2 p17EGX88O

16 CONTINUE MI EGX89 0
DO 18 J=1,IT MI EGX9 00
DO 17 1=1,4 MIECX9I 0

SI )-ELTR.MX( I, J) MIEGX92O
t7 CONTINUE MIEGX930

ELTRMXC 1 J4 >T( 3)*T(3 )+T( 4)*T( 4) MI EGXS4 0
ELTRNX(2, J)=TC I)*TC I)+TC2)*TC2) MI EC)95 0
ELTRMXC 3,4)=T I )*T( 3 )TC 2)*T(4) MIEGX960
ELTRMX( 4,4)-C TC2)*TC 3)-TC 4)*TC 1)) MIEGX970
PFNZROm CELTRMX 1, J)*ELTRPIXC2, J))/2. 0 MIEGX98O
IF CIAPXCT.EQ.1) GO TO 20 MIEGX990
PC 4)-PFNZRO MIECX600

IS CONTINUE MIEGXOI 0
C ELTRNX(2,J) IS THE VERTICAL COMPONENT SCATTERING 11 (EVEt) MIEGX020
C ELTRMXC1.J) IS THE HORIZONTAL COMPONENT SCATTERING 12 (EYE2) MIEGX03O
C ELTRPIXC3,4) IS EQUIVALENT TO EYE3 M1IEGX040
C ELTRMXC4,J) IS EQUIVALENT TO -I.0*EYE4 MIEGX050

T( 1W2. D*RX*RX MIEGX060
SGT=QEXT*TC 1) NIEGXO7O
SGS=QSCAT*T( 1) MI EG X080
Of STAR<-3.0*OI STAR/C X*X*SGT) NI EGX 090
029TAR-4. 0*O28TAR/( X*X*SGT) MIEGXI 00
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S;UR= S3UMRR*SUMRRSUMRI*SJMRI >*RX*RX IIEG1 Jo
QTD=( SGT) MrIEGX120
QS=SS HIEGxJ io
QRD=( 5CR) tIIEGXi4('
OiSTRb=(OlSTAR) EW U
Oj2STRD=f O2STAR) MIEGX1 60

C LOOP FOR CALCULATION OF PF1 AT ZERO DEGREES -FOR CP14ASX MlECx1?&
I APXCT=l M IEGXiQQ
IT=1 iEGxI9&
GO TO 21 MIEGX200

20 IT=ITT rnIEGX2i 0
RETURN MI EGX 220

1000 FORMAT <52H4 V CT 20000 ERROR IN CONTINUED FRACTIONS MIE ROUTINF, MIE&X230
I 11H4 ** ALPHA -,E12.6,6H EM = ,E12,6,.7H CAY %,-E;2.6/, IEGX240
2 tX,54H IT IS SUGGESTED THAT TOL-I.E-06 FOR SINGLE PRECISION. MIEGX250
END MIEGX260
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SUBROUTINE WATER(WAVE,EMT,CAYT.TMCHUR,RHOEEN)I WATOOOI 0
COMMON /10/ IOIN,IOUT,NIJNIT,IEO,NEOU WATOO02O
REAL LAMBDA(169)..NSUBR(169),NSUBI(169) WATJO003O
DIMENSION TEMPC7),DEHSC7) WAT0O040

C THIS PROGRAM SEARCHES HALE AND QUERRY TABLE FOR REFRACTION VS. WAT0O050
C WAVELENGTH (APPLIED OPTICS, VOL. 12, NO. 3,MARCH 1973,PG 555,) WAT0QO6O
C AND THE DENSITY VS. TEMPERATURE CHNDBIC OF CHEM AND PHYS), WAT00070
C IF THE INPUT VALUES (TMCHUR AND WAVE) ARE NOT IN THE TABLES, A WATOOOS0
C LINEAR INTERPOLATION IS COMPUTED. VALUES ACCURATE TO THREE PLACES. WAT00O90

INTEGER P,POINT,H WATOOI0(1
C TABLES FOLLOW FOR 60 LINES WATOOI 10

DATA LAMBDA/0,200,0,225,o,?50,0,275,0,300,0:325,,350,,37,O,4'o WAT')0120
1, 0.425, 0.450, 0.475,0 0.00, 0.523, 0.550, 0.575, 0.600, 0.625, 0.650I WATOOI3O0
2, 0.675, 0.700, 0.725, 0.750, 0,775, 08, 0.j825,0.850. 0.875, 0.900 WAT00140
3, O.925.0.950,0.975,1.000,1.200,1.400,1.600..1.800,2,000,2,200 WATOQI5O
4, 2,400,2,600,2,650,2,700,2.750,2,800,2.850I,2.900,2,950,3,. 000 WAATOO16C
5.. 3.050,3. 10Q,3. 150,3.200,13.250,3.300..3.30C,3.400,3.450,3.500 WATOOI7O
6, Z.600,3.700,3.800,3 .900,000,4. l00 4.2O0,4.300,4.400,4.500 WATOQISO
7, 4.600,4.700,4.800,4.900,5. 000,5.1 00,5.200',5.300,5.400,5.500 WATOO19O
8, 5.600,5.700,5,800,5.900,6. 000,6. 100,6.200,6.3010,6.400,6.500 WAT0O200
9, 6.600,6.700,6.800,6.900,7. 000,7. 100,7,200,.7.300,7,400,7,.500 WATOO210

X, 7.600,7.700,7.800,7.900,8. 000,8.200,8,400,8.600,8.800,9, 000 WATOO220
1, 9.200,9.400,9.600,9.800,10.00,1 0.50,11,00,11.50,12.00,12.50 WAT00230
2, 13.00,13.50,14.00,14.50,15,00,15.50,16,00,16,50,17.00,17,50 WATOO240
3, 18.00,18.50,19.00,19.50..20.00,2I .00..22.00,23.00,24.00,.25.00 WATOO25O
4, 26,00,27,00,28. 00,29.O0,30.00,32,00,34. 00,36,00,38.00,40.00 WATOO260
5, 42.00,44,00,46.00,48.00,50.00 r'0.00,70, 00,80,00,90.00,100.0 WATOO27O
6, 110.0,120.0,130,0,140.0,150.0,160.0,170.0,180,0,190,0,200.0 WAT00280

DAANSUBR/1.396,1.373,l,362,1.354 'l.349,1.346,1,343,1,341,1.339 WT0C
1, 1.338,1.337,1.336,1.335,1.334,1.333,1.333,1.332,1.332,1.331 WAT0031O
2, 1.331,1..331,1.330,1,330,1.330,1.329,1.329,1.329,1.328,1.328 WATOO320
3, 1.328,1.327,1.327,1.327,1.324,1.321,1.317,1.312,1.306,1.296 WAT0O33O
4, 1.279,1.242,1,219,1.188,1.157,1.142,1.149,l.20t,I.292,1.371 WATOO34O
5, 1.426,1.467,l.483,I.478,1.467,1.450,1.432,1.420,1.410,1.400 WATOO35O
6, 1.385,1.374,1.364,1.357..1.351S,1.346,I.342,1.338,1.334,1.332 WAT00360
7, 1.330,1.330,1.330,1.328,1.325,1.322,I.317,1.312,1.305,1.298 WATOO37O
8, 1.289,1.277,t.262,1.248,1.265,1.319,1.363,1.357,1.347,1.339 WATOO380
9, 1.334,1.329,1.324,1.321,1.317,1.314,1.312,.1.309,1.307,1.304 WATOO39O

X, 1.302,1.299,1.297,1,254,1.291,1.286,1.281,1.275,1.269,1.262 WATOO400
1, 1.255,1.247,1 .239,1 .229,1 .219,1 .185,1 .153,1 .126,1 .111,1 .123 WAT0O4I 0
2, 1.146,1.17?,1.210,1.241,1.270,1.29?,1.325,1,351,1.376,1,401 WATOO42O
3, 1.423,1.443,1.461,1.476,1.480,1.487,1..500,1.511,1.521,1.531 WATOO43O
4, 1.539,1.545,1.549,1.551,1.551,1.546,1.536,1.527,1.522,1.519 WAT0O44O
5, 1.522,1.530,1.541,1.555,1.587,1.703,1.821,1.886,1.924,1.957 WATOO450
61 1.966,2.004,2.036,2.056,2.069,2.081,2.094,2.107,2.119,2.130 WATOO460
7 M 'ATOO 47O0

C DATA HSUBI/l.10E-7,4.90E-8,3.35E-8,2.35E-8,1,60E-8,1.0E-8,6.50E-9MH7I0460
C I, 3.SOE-9,1.86E-9,1.30E-9,1.02E-9,9.35E-10,1.OOE-9,1.32E-9,1.96E-SWATOO49O
C 2, 3.60E-9,l.09E-8,1.39E-8,1.64E-8,2.23E-8,3.35E-8,9,ISE-8,1.56E-7WATOOSOO
C 3, 1.48E-7,1.25E-7,1.82E-7,2.93E-7,3.91E-7,4.86E-7,1.06E-6,2.93E-6WATOOSIO
C 4, 3.48E-6,2.89E-6,9.89E-6,1.38E-4,8.SSE-5,1,15E-4,1.IOE-3,2.89E-4WATOOS2O
C 5, 9.56E-4,3.17E-3,6.70E-3,l.90E-2.5.90E-2,1.15E-1,1.85E-1,2.68E-IWATOOS3O0
C 6, 2.98E-1,2.72E-1,2.40E-1,1 .92E-1,1 .35E-1,9.24E-2,6.1OE-2,3.68E-2WATOOS4O
C 7, 2.61E-2,1.95E-2,1.32E-2,9.40E-3,5.ISE-3,3.60E-3,3.40E-3,3.80E-3WATOOS5O
C 8, 4.EOE-3,5.62E-3,6.88E-3,8.45E-3,1.03E-2,1.34E-2,1.47E-2,1.57E-2WPTOOSEO
C 9, 1.SOE-2,1.37E-2,1.24E-2,IE-2,1.OIE-2,9.SOE-3,1.03E-2,1.16E-2WAT00570
C X, 1.42E-2,2.03E-2,3.30E-2,6.22E-2,1.OTE-1,1.31E-1,8.80E-2,5.70E-2WATOOSSO
C 1, 4.49E-2,3.92E-2,3.56E-2,3.37E-2,3.27E-2,3.22E-2,3.20E-2,3.20E-2WAT00590
C 2, 3.21E-2, 3.22E-2,3.24E-2,3 .26E-2, 3 28E-2 ,3. 31E-2,3 .35E-2,3.39E-2WAT00600
C 3, 3.43E-2,3.51E-2,3.61E-2,3.72E-2,3.85E-2,3.99E-2,4. 15E-2,4.33E-2WATOO61O
C 4, 4.54E-2,4.79E-2,5.08E-2,6.62E-2,9.68E-2,I,42E-1,1.99E-1,2.59E-1WAT00620
C 5, 3.05E-1,3.43E--1,3.7OE-1,3.SSE-1,4.02E-1,4. 14E-1,4.22E-1,4.28E-11dAT00630
C 6, 4.29E-1 ,4.29E-1 ,4.26E-1 ,4.21E-1 ,4. 14E-1 ,4. 04E-1 ,3.93E-1 ,3.82E-1WATOQS4O
C 7, J.73E-1 ,3.67E-1 ,3.61E-1 ,3.56E- 1,3.50E-1 ,3.44E-1 ,3.38E-1 ,3.33E-1WATOO6SO
C 8, 3.28E-1,3.24E-1,3.29E-1,3.43E-1 ,3.61E-1,3.85E-1,4.09E-1,4.36E-1WAT00660
C 9, 4.62E-1,4.SBE-1,5. 14E-1 ,5.BTE-1,5.76E-1 ,5.47E-1,5.36E-1 ,5.32E-IWATOO67O
C X, 5.31E- ,5.26E-1 ,5. 14E-1 ,5. DOE-I ,4.95E-1 ,4.96E-1 ,4.97E-I ,99E-1WATOO68O
C 1, 5.DIE-l,5.04E-1/ WAT00690
C ALTERNATE FORM OF ABOVE DATA STMT DUE TO EXCESS CONTINUATION CARDS WATOO700
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DATA4 (NSUB I( I),1=I , 143) WAT007ItO
+ /t.?OE-?,4.90E-'8,3.35E-B,2.35E-8,1.60E-S,L08BE-8,6.50E-9WAT00720

I, 3.SOE-9,1.86E-9,1.30E-9,1.02E-9,9.35E-10,1.OOE-9,1,32E-9,1.96E-91a1A7007->
2, 3.60E-9,1OS9E-8,1.39E-8,1.64E-8,2,23E-8,3.35E-8,9,15E-K.56E-7WAT00740I
3, t.48E-?,t.25E-7,1.82E-7,2.93E-7,3.91E-7,4,862-7,1.06E-6,2,93E-SWATOO7SO
4, 3.48E-6,2,89E-6,9.89E-6,1.38E-'4,8.55E-5,1.15E-4,1.10E-3,2.89E-4UAT00760
5, 9.56E-4,3.I7E-3,6,7OE-3,1.SOE-2,5.90E-2,1.15E-1,1.85E-1,2.SSE-IWATOOT7O
6, 2.98E-1,2.?2E-1,2.40E-1,1 .92E-1,1I.35E-1,9,24E-2,6,10E-2,3,68E-2WATOOVB0
7. 2.61E-2,1.95E-2,l.32E-2,9.402-3,5.15E-3,3.SOE-3..3.40E-3,3.SOE-3WAT00790
8, 4,GOE-3,5.62E-3,6,88E-3,8,45E-3,1,03E-2,1.34E-2,1,47E-2,1,57E-2UATDOSOO
9, 1.50E-2,1.37E-2,1.24E-2,1.11E-2,1.OIE-2,9.BOE-3,1.03E-2,1.16E-2WATOOB1O
X. 1.42E-2,2.03E-2,3.30E-2,6,22E-2,1.OTE-I,I.31E-1,8,80E-2,5.TOE-2WATOOS2O
1, 4.49E-2,3.92E-2,3.56E-2,3.37E-2,3.27E-2,3,22E-2.3.20E-2,3.20E-2WATOOB3O
2, 3.21E-2,3,22E-2,3.24E-2,3.26E-2,3,28E-2,3.31E--2,3.35E-2,3.39E-2wATOOS4O
3, 3.43E-2.3.51E-2,3.SIE-2,3.72E-2,85E-2,3.SSE-2,4. 15E-2,4.33E-2WAT00350
4, 4,54E-2,4,79E-2,5,08E-2,6,62E--2,9,68E-2,1,42E-1,1.99E-1,2,59E-IbIATOOS6O
5, 3. OSE-1,3.43E-1,3.7OE--1,3BS8E-1 ,4.02E-1 ,4.14E-1 ,4.22E-1 ,4.26E-IWATOOB7O
6, 4,29E-1 ,4.29E-1,4.26E-1 ,4.212-1 ,4.14E-1,4.04E-1 ,3.93E-1,3.82E-IWATOOSSO
7, 3.73E-1'3 .67E-i ,3.61E-l ,3.56E-1 ,3.5OE-1 ,3.44E-1 ,3.38E-1 ,3.33E-l/WATOOS9O
DATA CNSUBICI),1=144,169) / WAT00900

8 3.28E-1,3.24E-1,3.29E-1,3.43E-1,3.61E-1,385E-1,4.09E-,436E-t'AT00910
9, 4.,62E-1,4,88E-1,5,14E-1,5.BTE-1,5,76E-1,5.47E-1,5.36E-1Y5,32E-1WAT00920
X, 5.31E-1,5.26E- ,5.14E-1,5.OOE-1 ,4,95E-I,4.96E-1,4.97E-1,4.99E-1WATOO9ZO
1, 5.01E-1,5.04E-1/ WATOO940
DATA TEMP/273.,278.,283.,288.,293.,298.,303./,DEN4S/ WAT0O950
1 0,999841,0,999965,0,999700,0,999099,0,998203,0.997044, WATO0960
2 0.995994/ WATOO970
EMT=0. 0 WAT 00980
CAYT=0.0 WAT 00990
POINT=O WATOI 000
H= 0 WATl006
IF (WAVE.LT.0.2.OR.WAVE.CT.200. 0.OR.TMCHUR.LT.273.OR. WAT0102O

I TrCNUR.GT.303.0) GO TO It WATOI 030
C BINARY SEARCH WAT01 040

L~l WATOI050
H=125 WATOi 060

i POIHT=<UL+H)/2) WATOI070
TEST=ABS( LAPIBDACPOINT )-WAVE) WAT0I080
IF CTEST.LE.0.0001) GO TO 4 WATOI 090
IF (WAVEGTLAMBDA(POINT)) GO TO 2 WATOlI100
H=POINT* IATOI 10
GO TO 3 WATOI1120

2 L=POINT.1 WAT0I 130
3 IF <L.NEH) GO TO I WATOI1140

L=L-1 WATOi 150
C INTERPOLATION ROUTINE WATOi 60

EMIT=NSUBR L )+C NSUBRC L+ I)-NSIJBR( L ) >wc(WAVE-LM'BDM L ))/( LAMBC'A( L. I WAT (ii 70
i .LAMDA(L))) WIArTA: 1

CAYT=NSUBZ CL )+( NSLIBICL+l)-NSUBI( L ))*<( WAVE-LAMBDA L ))/ LANBD)A( L+ I')URT0 i ;o
1 -LAPIBDA(Lf)) WATO1200
GO TO 5 WAT6i2I 0

4 CONTINUE WAT01220
EMT=NSUBRC POINT) WAT0I230
CAYT-NSUBI(POINT> WAT01240

C SEARCH TEMP VS DENS WJATO1250
5 IF CTMCHUR.LT.273.0.OR.TMCHUR.GT.303.0) GO TOll1 WAT01260

L-1 WAT01 270
H-7 WATOI280

6 P=(CL.H)/2) WATOI290
TESTT-ABS( TEMP( P -ThCHUR) WATOI 300
IF CTESTT.LE.0.000I) GO TO 9 WATO131 0
IF CTMCHUR.GT.TEPIP(P)) GO TO 7 WATO01320
H=P WATOI1330
GO TO 8 WATO1340

7 L-P.I WATOI350
S3 IF (L.HE.H) GO TO 6 WATO136O

L=L-i WATOI37O
RHODEN=DENS( L .(DEHS( L I )-DENS( L ))*( TMCHUR-TEMP( L ))/( TEMPC L+ 1)- WAT 01360

I TEMP(L)) WAT0I1390
GO TO 1O WAT01400
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9 RHOtDEriDENS(P) WsT 14I10
10 CONTINUE WAT ,14

GO TO 13 kT01436
It OIRITE <JLfT,.12) TNCHURAVE AT01446
12 FORMAT (1OH TEMP. OF ,EI2.6,14H OF WAVEL. OF E12,6.14H BEYOND PANWATC114'0

IGE ,24HOF DATA IN WATER ROUTINE/22H EXECUTION TERMINATED W001460
STOP W6T1470

13 RETURN W#4TO,1486
ENE, wHT6149U
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SUBROUTINE GAUS( IT) GAuSO0l 0
COMMON /PT2/ PC(65),OL65)RMS65),PSUM(655PSIMT( 65),P(65) GAUS0020
COMMON /10/ IOlN,IOUT,NUMIT,IEO,NEOU GAUS00?o
COMMON /AGXM/ C(65 ),W( 65), OLT( 65)., )DIMCK(3 GAS04
WRITE (IO(JT,11) GU05

C INITIALIZE ARRAY PC( USED FOR RUJNNING SUMMATION GAUS0060
DO I I=I,IT GAUS0070
OL(ZI)in9, GAUS00e.0

IPC'I)-u.E40 GAUS0090
C LOOPS 2 AND 3 CALCULATE EX'PANSIO~N COEFS. FOR FUNCTION PSUM( ) GAUS~l00
c VIA GAUSS-LEGENDRE QUADRATURE. THE COEFS. GO INTO ARRAY~ OLi ' GAUS~iiO

DO 3 I;-LIT GAUS01 2(
COF-W I )*PSUM( I) GAUS0130
P~Ll =C<I) GAUS0140
PLM2=i. CiUS~t56
DO 2 LL=i,IT GAUS0IbL'
LaLL -1 GAUS0170
PL=PLM2 GA SC'
IF (LL.EQ.2) PL=PLMi GAUS0i9Q
IF <LL.LE.2) GO TO 2 GA~US 0200
PL-2.*C< I)*PLMI-PLM2-<C( I)*PLMI-PLM2),'FL0AT'iL) GU01
PLM2-PLMI GU02
PLMi=PL GAUS 02:30

2 0L LL )OL< LL )COF*PL*< FLOAT( L >+ 5) G.AUS 024
3 CONTINUE GAUlS0250

DO 7I1-lIT GAUS0260
11=1-1 GAUS0270

7 WRITE (rOL!T,a) II..OL<1) GAUS0280
8 FORMAT (IN ,20X 16,20X,IPE14.7) GAUS0290

11 FORMAT (IN /,IX,25X,IHL,20X,16HL-TH COEFFICIENT) GAUS0300
RETURN GALS0310
ENE) GAUS0320
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SUBROUTINE DIMER(NGO> DIM', coio
COMMON /10, IOINIOUT,NUNIT,IEONEOU DIMOO020
GO TO (1,2,3),NGO DIMOO030

I WtiRITE( IOUT, 101) DIMO004O
101 FORMAT(IH ,'**** THE INPUT VALUE OF IT IS GREATER DIMO0050

I,'THAN THE ARRAY DIMENSIONS',/, 'CHANGE THE DIMENSIONS OF THE ", DIM00060
2'FOL.LOWING ARRAYS IN SUBS AND COMMON',I, 'COMMON BL.OCK',IOX, DIMO0070
3'ARRAY(S)',/, AGXM',10X,' C,HOLT',/,' PT2',IIX, DIMO0080
4'PC,OL,RMSPSUM,PSUMT,P',/,'ALSO CHANGE THE VALUE OF JIMCK(l) DIM00090
5,'IN THE DATA STMT TO AGREE WITH THE NEW',",' DIMENSION LIMITS', DIMO0100
6/,IH ,55HTHE SECOND INDEX ON ARRAYS PI, TAU, AND ELTRMX IN MIEGX DIMO0110
7,1H ,56HMUST ALSO BE CHANGED AND ARRAYS P AND C CHANGED AS WELL.) D:MO0120
STOP DIM00130

2 WRITE (IOUT,102) DIM0ti40
102 FORMAT(IH ,'**** TOO MANY PARTICLE RADII FOR DIMENSION LIMITS:', DIM00150

I 'IN SUBS AND COMMON CHANGE THE FOLLOWING ', DIM0'160
2'ARRAYS',/, 'COMMON BLOCK',t0X,'ARRAY(S)',/,' PT1',11X,'F,RFF',DIMO0C170
3/,'ARRAYS F AND R MUST BE CONSISTENT WITH THE FOLLOWING: ARRAY ', DIMO0SO
4'SIZE = I + 2**JDIMCK(2)',/,'ARRAY FF MUST BE DIMENSIONED TO ONE',DIMO0190
5' MORE THAN ARRAYS F AND R',/,'ALSO CHANGE THE VALUE OF JDIMCK(2)'DIMO0f200
6,' IN THE DATA STATEMENT') DIMO0c21 0
STOP DIMO0220

3 WRITE (IOUT,1 03) DIM d0230
103 FORMAT (IH , THE DIMENSIONS OF F AND' DIM00240

1.'R DO NOT AGREE WITH THE FOLLOWING:',/,'"SIZE=1+2**JDIMCK(2) ", DIM00250
2'WHERE JDIMCK(2) APPEARS IN THE DATA STATEMENT',/,'ALSO DIMENSION'DIM00260
3. ' ARRAY FF TO BE ONE MORE THAN ARRAYS F AND R') DIM00270
STOP DIMO0280
ENE, DIM 0090
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BLOCK DATA BLKOO0f
C IF YOU CHANGE THE DIMENSIONS MAKE SURE THAT YOU ALSO CHANGE THE BLKO0020
C DATA STATEMENT CONTAINING JDIMCK( >: BLK 0003
C JDIMCK( )=ORDER OF QUADRATURE (INPUT IT),IE. MAX SIZE OF DIMENSIOBLKO0040
C JDIMCK(2)'USED IN COMPUTATION OF SIZE OF ARRAYS F AND R, BLK00050
C SIZE=1 2**JDIMCK(2), ARRAY FF SHOULD BE ONE MORE THAN F AND R. BLKO0060
C JIMCK,3) WILL BE CALCULATED. BLK00070
C THE OTHER ARRAYS ARE REUSED, SO BLKO0OC0
C CHECK THE SUBROUTINE CALLS AND COMMON BLOCKS TO SEE IF BLKO0090
C ARRAYS HAVE BEEN RENAMED WHEN U CHANGE DIMENSIONS. BLK00100

COMMON /AGCM/ C(65),WC65)OLT(65),JDIMCK(3) BLK0O0110
COMMON /PTI/ F(513),R(513),DR(8),RR(9),FF(514) BLKO0120
+.NRADIPI,IDSTP,NKG,NHALVNI BLKO0130
COMMON /PT2/ PC(65),OLC65).RMS(65),PSUM(65),PSUMT(65),P(65) BLKO0140
COMMON /10/ IOINIOUT,NUNIT,IEONEOU BLKO0150
DATA IOIN,IOUTHUNIT,IEO,NEOU /5,6,3*0/ BLKO0160
DATA JDIMCK /65,9,0/ SLK06170

C EOSAEL OPTION: 65 PREDETERMINED ANGLES BLKO0180
DATA ii BLKO 01* 0

+ A 0.0, 0.5, 1.0, 2.0 , 3.0, 4,0, 5.0, 6.0, 8.0, 10.0, BLKO0200
+ 12.0, 14.0, 16.0, 18.0, 20.0, 24.0, 28.0, 32.0, 36.0, 40.0, BLKO0210
+ 44.0, 48.0, 52.0, 56.0, 60.0, 64,0.. 68.0, 72.0, 76.0, 80.0, BLK00220
+ 84.0, 88.0, 92.0, 96.0,100.0,104.0,10,0,112.0,116.0,120.0, BLKO0230
+ 124.0,128.0,132.0,136.0,140.0,142.0,144.0,146.0,148 0,150.0, BLKO0240
+ 152.0,154.0,156.0,158.0,160.0,162.0,164.0,166.0,168.0,170.0, BLK00250
+ 172.0,174.0,176.0,178.0, 180.0/ 8LK00260
END BLKO0270
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PPOGRM FLASN1
COMMON,.'IDUNT/"IOIN, IGOUT tFZVi 0i
COt1MON/CONST/P l DRIV0020
COMN'DT/O-<)RA( TRE,, C3,IG.,,OAE DRIVOOQN'

* RA.DSEE,RADLOC,TARLEH,TARWIDTAPHGT,PCTSEE.PCTLOC, DRIV0040
* TIME,ISRC..RCTSEE.RCTLOC DRIVC050

P1=3. 14159 DRIV0060
IOit'q=5 DR lV600?
IO(OUT=6 D~ivooeo

C**** NOTE ICHK=-i DEFAULTS USETR INPUT TO WAVE1 DRIVO090
I CHV.= 0 bpIv0bi00

W ~= 55 DR1VAI 10
C.ALL FLA&i4(WAVEiICHK5DIC2
VIPITE <IOOUT,100) WAVEI,ICHK DRIV0130

100 FORMAT (5X,13HEOSAEL OUTPUT,/, DRIV01 40
*5X,I3I4WAVELENGTH =F6.1X~llHMICROMETERS,/, DRIV0150
*5X,7HICHK = 14) DRIVOI60
STOP DRIV01 70
END bv i 6120
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SUBEROUTINAE FLASR(IAAVE1 ,ICHK) FLASHO)0

C*PROGRAM FLASH *FLASHO-_
C*EOSAELS0 * FLAHR041U

DIMENSION FLASHi(3),FLASH2(3), ICI(31IC,2(3), ICUN(3) FLASH060
COMflOtt'IOUHT,'IOIN, ICOUT FLASH 07 0
COMMOH/CONST/P I FLASHOSD
COMMOHOIDATA/ROBS(3),RTHR(3),TARDEC,RSRCG3),TIMCUH,FO v,WAVE, FLASH090

* RADSEE,RADLOC,TARLEN,TARWID,TARHCT,PCTSEE,PCTLOC, FLASH) 00
* TIME, ISRC,RCTSEE,RCTLOC FLASH) 10

DATA FLASHI/3.85,2.55,0.0/ FLASH)20
DATA FLASH2/0. 15,0.15,0.0/ FLASHI3O
DATA 1C11'2HHO, 2HT-,2HIJH/ FLASH1 40
DATA 1C2/2HI. ,2H55,2HKH/ FLASH)50
DATA ICUH,'105,100,0? FLASH)160

98 FRMAT(/,,21,30H*****PROCRAM FLASH OUTPUT*****,/,21X,40C2H--)) FLASH176
99 FORMATC21X,20H*****EHD OF RUH*****,/,21X,40C2H--)) FLASH18O
100 FORMATCIHI,20X,40(2H**),/,21X,IH*,34X,13HPROCRAM FLASH,31X,IH*,/, FLASHI9O

*21X,1H*,37x,8HEOSAELSO,33X, lH*,/,21X,40C2H.*r*)) FLASH200
101 FORMAT(//,21X,15H*****IHPUT*****,/,21X,40(2H--)) FLASH21O
102 FORMATC21X,14HSCEHPRIO DATA:,/,21X,I4HREFEPENCE TIfIE,1X,FS.3, FLASH220

*1 X, JHSEC) FLASH230
103 FORMATC21X,9HOBSERVER: , 8X,7HTARGET: ,20X,THSOJRCE: ) FLASH24O
104 FORMAT(24X,6HX(OBS),3X,F6.1,2H M,1OX,6HXCTQR),3X,F6.1,2H M,1OX, FLASH250

*6HX(SRC),3X,F6.1I,2H M,/, FLASH260
*24X,6HY(OBS),3X,F6.1,2H tt)OX,6HYTARt3X,FG.1,2H M,)OX, FLASH270

*EHY(SRC),3X,F6,),2H M, FLASH280
*24X,6HZCOBS),3X.,F.1,2M M,1OX,6HZC-TAR),3XFE.1,2H M,1OX, FLASH290

*SHZCSRC),3X,F6.1,2H M) FLASH300
105 FORMAT(48X,1IHORIEN.TATIOH,1X,FS.1,1X,3HDEC,8X, FLASH31O

*1OHEVEMT TZME,1X,F6,3,1X,3HSEC,/,67X, FLASH320
*1OHCCW X-AXIS) FLASH330

106 F'RMATC2IX,25HDETECTOR CHARACTERISTICS: ,/, FLASH340
*24X,I3HFIELD OF VIEbi,12X,F6.1,1X,7HDECREES,/, FLASH3SC
*24X,IOHWtAVELENTH,15X,F6,1,IX,IIHMICROMETERS,/, FLASH360
*24X,21HRESOLUTIOH CRITERIA--,/, FLASH370
*26X,IIHCA) FOR DETECTIOH,6X,F6.3,IX,IZHMILLIRADIANSH', FLASH3SO
* 26X,15H(B) FOR LOCK ON,BX.FS.3,IXAi2HMILLIRADIANS,/, FLASH390
*24X,24HRECOVERY TIME (R=IOOM)--,/, FLASH400
*26X,I7H(A) FOR DETECTION,GX,F6.1,1X.7HSECONDS,/, FLASH410
*26X,I5HCB) FOR LOCK ON 8X,FS.1,IX,ZHSECOHDS) FLASH420

107 FORMAT(21X,23HTARCET CHARACTERISTICS:,/, FLASH43 0
*24X,6HLEHCTH,19X,F6.,1X,6H ETERS,', FLASH440
*24X,5HWIOTH4,20X,F6.1,IX,SH ETERS,/, FLASH450
*24X,6HHEIGHT,19X,F6.1,1X,6HMETERS. , FLASH460
*24X,19HEXPOSURE CRITERIA--,/, FLASH47 0
*26X,17HCA) FOR DETECTION,6X,FS,1,IX,7HPERCENT, FLAS- OO
*26X,1SHCB) FOR LOCK OH,8X,FG.1,X,1-PERCEHT) FLASH490

10S, FORMATC21X,2SHSOUR.CE CHARACTERISTICS:,, FLASH500
*24X,4HTYPE,22X,14,2HMM,1X,2A2,/, FLASH51 0
*24X,22HFLASH (VISIBLE) RADIUS,4X F6,3,IX,6HMETERS,/, FLASH52O
*24X,24HFLASH (VISIBLE) DURATIOH,WXF6.3,1X,7HSECONDS) FLASH530

109 FORMAT(24X,27H*****PROGRAM FLASH EHD*****o/,2)X..40C2H--), IHI ) FLASH540
IWRIT=1 FLASH55 0
IFLAC=O FLASHS6 0

C*****READ IN DATA FLASHS7 0
I URITE(IOOUT,IOO) FLASH580
CALL DATRD( [WRIT, IFLAG) FLASH590
IFC ICHK.EQ.-1 )WAVE=WAVE) FLASH600
WAVEl-WAVE FLASH610
IF(IFLAC.EQ.4)CO TO 9999 FLASH620
JSRC=ISRC FLASH630
IF(ISRC.LT.l.OR.ISRC.GT.2)JSRC-3 FLASH64O
FLASHR-FLASHI (JSRC) FLASH65O
FLASHT-FLASH2( JSRC) F LAS H660
WRITE( bOUT, 101) FLASH670
WRITEC bOUT, 102 )TIME FLASH680
WRITEC IOOLIT, 103) FLASH69 0
WRPITE(IOOUT,104)(ROBS(I),RTAR(I),RSRC(I),I=1,3) FLASH700
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W1RITE l0tQUT, I 5)T0CE,TIMGUW FL iH71 CJ
URITEe IOOUT, 106 )FOV WAVE.RADSEE,RADLOCRCTSEERCTLOC FLASH720
WRITE( IOCUT 1 07)TARLEN,TARWID,'TARHGT.PCTSE,PCTLOC FLASH7'30
bRITE<IOOUT I08)IGUN(JSRC),ICI(JSRC>,1C2(JSRC),FLASHR,FLASHT FLASH740
CALL GETItMI 4LASHR.FLASHT,ISTOP..1SEE,ILOC,TIMLEF,TIMNOL) FLASH750
WPFITE( IOOUT,98> FLASH760
CALL DATWT( ISTOP, ISEE, ILOC,TILEF.TINOL) FLA4SH770
URITE( IOOUT,'99) FLASH780
GO To i FLASV4790

99909 VIRIMEICIUT,109) FLASH800
C*w***DEFIt4E EOSA4EL OUTPUT FLASH81 0

ICHIK=ISEE+i FLASH820
STOP FLw.S,4$3

END FLAS$H640
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SUBROUTINE DATRD(IWRIT, IFLAG) DTRDC'0f

C/* SUBROUTINE DATRD *ADTRDO0-,
C/* FLASH MODULE */DTRD0040
C/* EOSAELB0 * DTRDOO5O

C*****THIS SUBROUTINE READS INPUT DATA IN EXACTLY THE SAME FORMAT AS DTRDO070
C THE SMOKE(EOSAEL) AND GRNAD<EOSAEL) MODULES DTRu00.
C INPUTS DTRD6090
C EACH CARD BEGINS WITH A 4 LETTER IDENTIFIER IN COL 1-4, DTRD0100
C FOLLOWED BY AS MANY (REAL) FIELDS AS NEEDED, 10 COL. DTRD0110
C PER FIELD BEGINNING IN COL 11. THE CARDS ARE NOT ORDER DTRD0120
C DEPENDENT. DTRD0130
C NAME IGNORED DTRDO14O
C SCEN DTRDO150
C TIME SCENARIO REFERENCE TIME(SEC) DTRDE'i6)
C ISRC SOURCE TYPE CODE (1=i05MM 2=i0OMM> DTRL'O70
C OBSC D TRDI 18 (:
C ROBS(3) OBSERVER COORDINATES (XYZ METERS' DTPDOi90
C TARC DTRD02AO
C RTAR(3) TARGET COORDINATES (X,Y..Z METERS) DTR, Du2i0
C TARDEG TARGET ORIENTATION COUNTERCLOCKWISE TO DTRDO22O
C POSITIVE X AXIS D T.uuD00
C SRCC DTRD 02,4 -
C RSRC(3) CORDINATES OF FLASH CENTER (X,Y,Z METERS)DTRDO250
C TIMGUN TIME OF INIATION OF GUNFLASH DTRD0260
C DCHR DTRD0270
C FOV DETECTOR FIELD OF VIEW (DEGREES) DTRD02SO
C WAVE DETECTOR WAVELENGTH (MICROMETERS) DTRD0290
C RADSEE ANGULAR RESOLUTION NEEDED TO DETECT DTRD0300
C (MILLIRADIANS) DTRDO3i 0
C RADLOC ANGULAR RESOLUTION NEEDED TO LOCK ON DTRDO320
C (MILLIRADIANS> DTRD0330
C RCTSEE RECOVERY TIME AT tO0 METERS FOR DTRD0340
C DETECTION (SECONDS) DTRD350
C RCTLOC RECOVERY TIME AT 100 METERS FOR DTRD0360
C LOCK ON (SECONDS) DTRD0370
C TCHR DTRDOSSO
C TARLEN TARGET LENGTH <METERS) DTRDO390
C TARWID TARGET WIDTH (METERS) DTRD0400
C TARHGT TARGET HEIGHT (METERS) DTRD04IO
C PCTSEE FRACTION OF EXPOSURE NEEDED FOR DETECTIONDTRD0420
C (PERCENT) DTRD0430
C PCTLOC FRACTION OF EXPOSURE NEEDED FOR LOCK ON DTRD044O
C (PERCENT) DTRDO45O
C GO SIGNIFIES END OF THIS RUN, BUT NOT END OF IN PUT DTRD0460
C DONE END OF JOB, DTRr'0470

DTR( '90
COMMON/IOUNT/IOIN, IOOUT DTRDO490
COMMON/IDATA/ROBS(3),RTAR<3),TARDEG,RSRC(3),TIMGUN,FOV,WAVE, DTRD0500

* RADSEE,RADLOC,TARLEN,TARWIDTARGTPCTSEEPCTLOC, DTRD0510
• TIME,ISRC RCTSEE,RCTLOC DTRD0520
DIMENSION IR(18),IRt(2),R1(7),IHAME(35) DTRD0530
DATA IR/2HNA,2HME,2HSC,2HEN,2HOB,2HSC,2HTA,2HRC,2HSR,2HCC, DTRD0540

* 2HDC,2HHR,2NTC,2HHR,2HCO,2H ,2HDO,2HNE/ DTRD0550
100 FORMAT(21X,20H*****CARD INPUT*****,/,21X,40C2H--)) DTRDO560
101 FORMAT(2A2,6XJ7F10.3) DTRD0570
102 FORMAT(21X,2A2,6X,7F0.3) DTRD0580
103 FORMAT(2A2,6X,35A2) DTRD0590
104 FORMAT(21X,2A2,6X,35A2) DTRD0600

C***** DTRD061 0
C***** BEGINNING OF READ LOOP DTRD0620
C***** DTRD0630

IF(IWRIT,EQ,O)GO TO 6 DTRD0640
WRITE(IOOUT, 100> DTRD0650

6 DO 10 1=1,9 DTRD0660
IF(I.EQ.9)GO TO 90 DTRD0670
IF<IFLAG.GT.0)GO TO 4 DTRD068O
IFLAG=i DTRD0690
READ(IOIN,103)IRI(1),IRI(2),(INAME(J),Jw1,35) DTRD0700
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IF(IWRIT.EQ.0)GO TO 4 DTFKD071Q0
WORITE(IOOUIT,104)IRi(1),IRI(2)A<INANECJ),s=t,35) DTRDOt72O

4 READCIOIN,101) IRICI),IRI(2),(R1(JtJ=1,?) DTRD 0730
IFCIWR.IT.EQ.0) GO TO 5 DTRDO740
WRITE(IOOUT,102) IRl(1 ),IRi(2),ARI(J),Ju1,?) DTRDO750

5 IF<IRI<c).Eg.xRc17),AND.IR1(2).EQ.IR(1e>) GO TO 998 DTRD0760
C 4***** DTRDO770
C*** RELATING INPUT DATA TO VARIABLE NAMES. DTRD 0780
C* ** ** DTRDO790

IF(1R1(1).EOIR(1),MND.IRI(2).EQ,IR(2)) GO TO 10 DTRDO800
IF(IR1(I).EQ.IR<(3).AND.IR~i(2).EQ.1R(4)) GO TO 20 DTRD68iO
IF(1R1(l).EQ.IR(5).AHD.IRi(2).EO.IRc6)) GO TO 30 DTRD0820
IF(IRI(1),EO.IR(7).AND.1R1(2),EQ.IR(83)) GO TO 40 DTRD0B3O
IFCIR1Ii),EQIR(9tAND,IRI(2).EQIR(I0)) GO TO 50 DTRDOS40

IF(RIi)EO.R~i)ANDIR(2.EQI~.1))GO TO 60 DTRDO85O
IF(IRl(1),EQ,IR(13),AND,IRI<2),EQIR14)) GO TO 70 DTRDO860
IF(IRIUi).EO.IR~i5-).MR4D.IRi(2),EQ4.1R06)) GO TO 9999 DTRD0G7O

Ct** DTRD0(880
C ERROR CAUTION FOR INVALID DATA CARD DTRDOB9O
C**t *** D TRD 0900

I FLeG=2 DTRD091 0
10PRITE( IOODJT, 105) DTRDO92O

105 FORMATC2IX,35H*****CAUTION***** INVALID DATA CARD) DTRE'0930
GO TO 10 DTRD0940

20 TIME=R1(1) DTRDO95u
ISRC=IFIX(RIC 2)) OTRO 0960

GO TO t0 DTRD 0970
30 ROBS<1: =PR1(1i DTRD 0980

ROSS< 2 )R1 <2 ) DTRD 0990
ROSS(3)=RI( 3 ) DTRDI 000

GO TO 10 DTRhil 01
40 RTAR( I )P1i(I) DTRD? 020

RTA( 2)=PR(<2 ) DTROI 030
RTAR( 3)=R1( 3) DTRD1 040
TARDEG=RI(4) DTRD1 050

GO TO 10 DTRDIOEO
50 RSRC~1)=R1<t) OTRO Or

RSRC( 2)=R1( 2) DTRD1 080
RSRC('3)=Ri(3) DTRD1 09u
TIMGLIN=RI (4) DTRDI 100

GO TO 10 DTRDI 110
60 FOV-RI(1) DTRD1l120

WAVE=Rh 2) DTRDI 130
RADSEE=R1( 3) DTRDI 140
RRDLOC=R1 (4) DTRDI 150
RCTSEE=R1C 5) L'TRDI 160
RCTLOC=R1 (6) DTRDI1170

GO TO 10 DTRDI 180
70 TARLEN=R1(l> DTRD1 190

TARWID=R1C2) DTRDI1200
TARHGT=R1C 3) DTRD12I10
PCTSEE=R1( 4) DTRD1220
PCTLOCtRI (5> DTRD1230

10 CONTINUE DTRDI240
GO TO 9999 DTRD 1250

C*****DTRDI 260
C****CAUTION FOR TOO MANY CARDS DTRD1 270

C*****DTRDI1280
90 URITE<IOOUT,106) DTRD1290

IFLAG=3 DTRD1 300
106 FORMAT(21X 17H*****CAUTION*****,/," DTRD13I 0

*21X,56HMORt THAN 10 DATA CARDS ENTERED--REMAINING CARDS IGNORED) DTRDI320
CO TO 9999 DTRDI330

998 IFLAG-4 DTRD1340
9999 RETURN DTRD135O

END DTRDI 360
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SUBROUTINE DATIJT(ISTOP,ISEE,ILOC,TINLEF,TIMH'L' DATOOOIO
C****************************************.**************DAT 00020

C*SUBROUTINE DATUT * DAT000%1
C*FLASH MODULE * DRTOOO't'
C*EGSAELBO * DATOOOSO:

COMMON,'IOUNT/IOIN, IOQUT DATO06070
COMr'1N/IDATA/ROBS( 3,RTAR(3),TARDEG,RSRC(3,TIICUN,FOV,WJAVE, DATOQOSO

*RADSEE,RADLOC,TARLEN,TARWID,TARHGT,PCTSEE.PCTLOC, DATOOO9O
* TIME, ISRC,RCTSEE,RCTLOC DATO0l 00

DIMENSION 1<3),I2<3) DATO0l 10
DATA Ii /2HNO, 2MYE, 2HPA/ DAT0OI120
DATA 12/'2H ,2HS ,2HRT/ DATO0l130
IANSI =ISEE+I DATO0l140
IF( ISEE.EQ.3>IANSi=3 DATC1QISO
IF( ILOC.EQ,0 )IANS,2=2 DAT661666
IFV;ILOC.EQ,i )IANS 2=i En4TOCl 70
IF<ILCC.EQ.2)IANS2=3 DAT00J80
IF(ILOC.,EQ. 0)IMNS2=2 DAT600
IF( ILOC.EQ 3 )IMNS2=3 DATOO200

82 FORMAT(21X,S6HDETECTION EXPOSURE CRITERIA DEFEATED) DATOO2i 0
83 FORMATC21X,3SHDETECTION RESOLUTION CRITERIA DEFEATED) DAT00220
92 FORMATC21X,34HLOCK ON EXPOSURE CRITERIA DEFEATED) DAT00230
93 FORMPTC21X,36HLOCK ON RESOLUTION CRITERIA DEFEATED) DAT00240
9? FORMATC21X,17HTARGET OBSCURED ?,IX,2A2,/, DATOO250

*21X,ISHTARGET LOCKED ?,1X,2A2> DATOO260
98 FORMAT(21X,1OHTIME LEFT:,4X,FS.3,IXJ7HSFCONDS,/, DAT00270

*21X,J3HTIME NO LOCK;u1X,F8.3,1X,1 H SECONDS) DATOO2SO
99 FORM'AT(21X,25HPROGRAM FLASH--STOP CODE:,IX,311) DATOO29O
100 FORMATC21X,I1HSOURCE TYPE,1X,I2..1X,12HUNIDENTIFIED) DATOO300
101 FORMATC21X,17HINPUT UAVELENCTH:,IX,FS.1,IX,IIHMICRO4ETERS, DATOOSiO

*25H IS OUT OF RANGE OF MODEL) DATOO320
102 FORMAT(21X,3?HGLINFLASH HAS HOT OCCURED VETa TIME - ,iX,F9.3,/,42X,DAT00330

*16HTIME OF FLASH - ,IX,FB.3) DAT00340
103 FORMATC21X,3BHFLASH IS NOT IN DETECTOR FIELD OF VIEW) DAT003SO
104 FORMAT(21X 24HFLASH IS BEHIND TARGET--, DAT00360

*158 NO OBS6URATION) DAT00370
105 FORMATC2IX,24HHORMAL PROGRAM EXECUTION> DATOO3SO

WRITE( IOOUT,.99)ISTOPIlSEE, ILOC DATO0390
IF(ISTOP.GT.1)GO TO I DAT00400
IF(ISTOP.GT.0)G) TO 10 DATOO4I10
WRITEC IQOUT, 100)ISRC DATOO42O
GO TO 9999 DAT00430

10 URITEC bOUT, 101 )WAVE DATOO440
GO TO 9999 DAT00450

I WRITECIOOUT,97)1(IAHSI),12(IAHSI),I1(IANS2),12(IANS2) DAT00460
IFC ISEE.LT.2.AND. ILOC.LT.2)GO TO 11 DAT00470
IF(ISEE.EQ.2)WRITE( OOUT,82) DAT. "4PO
IFC ISEE.EO.3)WRITE( IOOUT.83) DAT00I-t90
IF(ILOC.EQ..2)WRITECIOOUT,92) DAT00500
IF( ILOC.EQ,3)WRITE( IOOUT.,93) DAT0O0510
GO TO 9998 DATO0520

It IGO=ISTOP-1 DATOO530
GO TO (2,'3,4,5,6 7,8,9),ICC DAT00540

2 UR.ITECIOOLIt,102A)INE,TMGIN DAT0O550
GO TO 9999 DATO056O

3 WRITECIOOUT,103) DAT00570
GO TO 9999 DAT005SO

4 WR1TECIOOUT,103) DAT0O590
GO TO 9999 DAT0O600

5 URITECIOOUT,104) DAT006I10
GO TO 9999 DATOO620

6 URITE(IOOUT,103) DAT00630
GO TO 9999 DAT00640

7 WRITE<IOOUT,103) DATOO650
GO TO 9999 DAT00660

8 URITE(IOOUT,103) DAT0067'0
GO TO 9999 DAT0O680

9 WRITECIOOUT,I05) DAT 00690
9998 WRITEC bOOUIT,98)TIMLEF,TIMHOL DAT00O0
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9999 RTU~r'IDATOOi 0
99RETN DAT 00720
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SUBROUTINE CETIM(FLASHR,FLA4SHT.ISTOP,ISEE,ILOC,TIHLEF,TIMNOL) CTtlOOC00

C* SUBROUTINE GETIM *GT MOO 0
C* FLASH MODULE *CTMOOO4U

C*EOSAELSO scGTMOOO5O

REA~L LOCSTO,LOCFRA GTM 00070
CCMM0N,'IDATA,ROBS3,RTAR(3),TARDEG,RSRC(3),TIMCUINFOV,WAVE, GTMOOOS0

*RADSEE,RADLOC,TARLEH,TARWID,TARHGT,PCTSEE,PCTLOC, GTMOOO9O
* TINE, ISRC,RCTSEE,RCTLOC CTMOOI 00

COMM Ot/C ONST /PI CIMOOII 0
C*****ALL DISTANCES IN METERS ANGLES CONVERTED TO) RADIANS(CCW A-AXES CTMOOI2O

DIMENSION DOTVEC3),RHTVE(3),RHFVECC3),RFLAqSH(3) GTMOOIJO
C*****SCAL.AR( A, B)=A' 1)*B( I)+A( 2)*BC 2)+AC 3)*B( 3) GTMOO14O

SCALAR(AI ,A2,A3,BI ,82,23)=AI*B1+A2*B2tA3*83 GTMOO150
C*****DEFAULT AND CONVERT INPUT GTMOO16O

ANGCUN=0.6 0 TM0I70
ELEGUN=0,0 CTMOO1 80
CUNHT=0. 0 CTM 00190
GUHtEN=0.0 CTM 00200
TARHNT=TARHCT/2.0 CTO0210
ANCTAR=TARDEC*( P1/1'80,0) CTM 00220
HAFFOV=(FOV'2. 0)*e(FI/1St0. 0) CTMiOO23O
SEESTO=RADSEE/1 000.0 CTMOO24O
LOCSTO=RADLOC/1 000.0 GTM 00250
SEEFRA=PCTSEE/1 00,0 CTMOO260
LOCFRA=PCTLOC/1 00.0 GTM100270
RADFL=FLASHR C TM 00280
DURT IM=FLASHT CTMOO2SO
DURSEE= 10. 0*RCTSEE CTM100300
DURLOC=1 0. O*RCTLOC GTM0031 0
REAC FA=SEE FRA-L OCFRA CT MO0320

C*****INITIALIZE FLAGS ** CTM 0033 0
ACII4SE=0.0 CTMOO340
AGINLO=0.0 GTMO035O
TIMLEF=0. 0 CTMOO360
TIMNOL.=0.0 CT1100370
TIMCON=TIME-TIMGUN GTMOO38O
ISEE=O GTM100390
ILOC=O GTMOO400
ISTOP=O CTMOO4I 0
IFCISRC.LT1I.OR.ISRC.GT.2>CO TO 9999 GTM00420
ISTOP=1 GTMOO430
ItJAVE=0 GTMOO440
IF(wAVE.GE., 040.AND.UAVE.LE. 0,70)IWAVE=1 GTMOO45O
IF(WAVE.GE. 8.00. AND .WAVE.,LE.12.0 )IWAVE-2 GTMOO460
IF(ItJAVE,EQ.O)CO TO 9999 GTMOO470
ISTOP=2 CTMOC q~0
IF<TIMGON.LT.0.)GO TO 9999 CTM0(i,%,j0
TIMLEF=DURTIM-TIMCON GTMOO500

C*****TIMLEF IS DURATION LEFT OF FLASH GTMOO51 0
TIMNOL -TINLEF.REACFA*DURTIM GTMOO52O

C*****TIMNOL IS DURATION OF LOCK GTMOO530
FLSH IF=RADFL GTMOO540

C.****CALCULATE FLASH COORDINHATES FROM GIVEN COORDINATES GTM100550
RFLASHC 1)-RSRC( I)+FLSIF*COS(ANCGUN)*COS(ELEGUN) GTMOI0560
RFLASH(2)-RSRC(2 >.FLSHIFSINANG&UN )*COSCELEGLIN) GTMOO570
RFLASH3)=RSRCC3)tFLSHIF*SINCELEGUN) + GUNNT GTMOO580

C*****DEFINE DIRECTION OF TARGET UNIT VECTOR GTM 00590
DOTVEC( I)=COSC ANCTAR) CTMIOO600
DOTVEC( 2)=SIN( ANCTAR> GTMOO6I 0
DOTVEC( 3 -0. GTMOO620

C*****DEFINE OBSERVER-TARGET,OBSERVER-FLASH VECTORS GTMOO630
DO 10 1-1,3 GTMOO640
RHTVEC(lI)=RTAR( I)-ROBSC I) GTM00650
RHFVEC( I)=RFLASH( I)-ROBS( I) OTMO 0660

10 CONTINUE GTMOO670
C*****ADD HALF TARGET HEIGHT GTM 00680

RHTVEG 3 >-RHTVEC< 3)+TARHHT GTM0 0690
C*****FIND LENGTHS GTMOO700
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At=RHTYEC i, GTV.0I7i 0
A2=RHTYEC( 2) G TMO0O:720
A3=PHTVEC( 3) G TM 00730
61=RHFVEC( I) GTM06740
B2=PHFVEC( 2. GTM00750
B3-RHFVEC 3) GTMOO760
RHT=SQRT( SCALMR( At,A2, A3, Al, A2,A3)) GTMOO770
RHF-SORT(SCALAR<B1,B2,B3,81,B2,83)) GTMOO780

C*****FIND COSINES BETWEEN VECTORS GTMOD790
CI=DOTVEC( I) GTM60900
C2=DOTYEC( 2) GTMO('816
C3-DOTVEC(3 3T>O2
GAMMAD- SCALAR(CI,'C2,C3 IBi,82,B3'RHF GTMOO830
GAMMAT= SCALAR(AIA2,A3,Bl,82,B3)/(RHT*RHF) GTM00840
W =SCALAR(C1,C2,C3,Al,A2,A3>/RHT GTMOO850

C*****FIND TRIG FCNS OF THETA=HALF-ANCLE OF FLASH CONE GTMOO660
SI NTH=RADFL,/RHF GTMOO870
COSTH=SQRT( I. 0-SINTH*SINTH) GTMOOSSO
COSSQ=COSTH*COSTH CGTM 00890
COSINE-ASS(W) CGTM 00900
SINE=SQRT I. 0-COSIHE**2) GTM0O0

C*****CALCULATE CYLINDRICAL TARGET LONGEST DIMENSION AS SEEN IN GTM00920
C*****PLANE PERPENDICULAR TO RHFYEC GTMOO930

TARDIN=TARLEN*SINE+TARWID*COS INE GTMOO94J
HAFDIM=TARDIM/2. GTMOO950
THETA=ATAN2( SQRT( I. 0-COSTH**2 ), COSTH) GTMOO960
THETAT=ATAN2( SQRT( .0-GAI4MAT**2), GAMMAT) GTMO 0970
DELTH=THETAT-THETA GTM100980
I STOP=3 GTMOO990
IF<DELTH.GT.HAFFOV)CO TO 9999 OTM0IOQO

C*****IF OUT OF FIELD OF VIEIO,RETURN. GTM016i0
DISPLC-RHT*SIN( DELTH) GTMO1 020
PRO JRH-RHT*GAMMAT GTMO1 030J
ISTOP=4 GFI9 TMO1 040

lFD9L.THFl)OTO 99CTM0I 050
ISTOP-5 GTMO1 060
IF(PROJRH.LT.RHF.ANO. ILAVE.LT.2)CO TO 99 GTM0I 070

C*****HO OBSCURATION IF TARGET IN FRONT OF FLASH SO RETURN GTMOIOB0
C*****FROM HEPE ON GAMMAT NECESSARILY POSITIVE GTM0I 090
C*****FIND INTERSE6TIONS OF FLASH COME WITH DOTVEC EXTENDED FROM TARGET GTM01IOO
C*****CET COEFFICIENT OF QUADRATIC EQUATION FOR DISTANCE ALONG DOTYEC GTMiiOI
C*****FROM TARGET TO FLASH CONE/RHT GTMO1 120

A =COSSQ -GAMMAO**2 GTM0I 13Q
8D2=COSS*W-GAMMAD*GAMMAT GTMOI 140
C =COSSO -GAMMAT**2 GTM0ul150
B=BD2*2. (,TMOI 160

C*****IF DISCRIMINANT NEGATIVE, NO INTERSECTION GTMOI 170
DISCRM=BD2*BD2-A*C GTMOI 180
ISTOP=6 GTMOli190
IF(DISCRM.LT.0.)GO TO 99 GTMO1 200

C*****IF A-0,QUADRATIC FORMULA BLOWS UP.ACTUALLY HAVE LINEAR EON. GTM01210
IF(ASS(A).GT.1 .E-30)GOT02O' GTMO1 220
IF(ABS(B).LT. i.E-30)B-SIGN I .E-30,B) GTM10230
SPL--C.'B*RHT GTMO 1240
ZPL=SPL*GAMMAD+PRO JRH GTM0 1250
I STOP=7 GTMO1260
IF(ZPL.LE.O.) GO TO 99 GTMOI270

C*****REJECT IF SOLE INTERSEC IS W NEC CONE SHEET.MEANINCLESS GTMO1280
DPL=ABS( SPL )*SINE GTM01290
IF(GAI*IAT-COSTH)14, 14 12 GTM01300

C*****IF TAR OUTSIDE FLASH 60HE GO TO 14,OTHERWISE 12 GTMO1310
12 OBSCUR-HAFDIM+AMIN1(DPLOHAFDIM) GTMO1320

GO TO 30 GTMO1 330
14 OBSCUR-AMAXI (0., HAFDIM-DPL> GTMO1340

GO TO 30 GTMO1350
p20 ROOT=SQRT(DISCRM) GTMO1 360

ROOT=SIGN( ROOT. A) GTM1370
C*****ABOVE NOT REALLY NEEDED BUT NICER TO HAVE SPL.GT.SMI-SEE BELOW GTMO1380

SPL-( -BD2.ROOT k'A *RHT GTMQI 390
SMI=( -BD2-ROOT )/A *RHT GTMO1 400
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C4.****SPL,SMI ARE 2 LENCTHS ALONG OOTVEC OF INTERSEC PTS W~ FLASH CONE GTM014tO
C*****ZPL,ZMI ARE Z COORDINATES OF IHTERSECTIONS(ON FLASH CONE AXIS) GTMIO?420

ZPL =SPL*GAflNAD+PRO JRH GTMO 14:'1
ZMI=~SMI*GAMMAD+PROJRH CTtIO11440
161 CP= GTrI0i450
ZF(ZPL.LE.0,..AND.2M1.LE,0,)CO TO 99 CTM01460

C*****REJECT IF BOTH INTEPCEPTS IN NEGATIVE CONE CTMO1476
C*****DPLDMI ARE PR'JJECNS OF SPL,SMI PERPEN TO PHTYEC GTMO1480
C*****THEIR MAGNITUDES ARE LIMITED TO HAFDIM GTMO1490

DPL=SPL*SINE GTNMt500
DPL=AM~IH1(DPL,I4AFDIM) GTMOiSi 0
DFL=AMAX1( DPL,-HAFDIM) CTM 01520
DMI-St1I*SINE GTMO1 530
DMl-MINt<Dt1 HAFDlN) GTMOi 540
OMI-AMAXI(DMI,*-HAFDIM) GTMO1 550
OBSC.UR=ABS( DPL-DMI) GTMO156.Q
IFeYFL*ZMl.GT.O. iGOTO3u GTMO1 570

C*****SKIP AROUND UNLESS BOTH SHEETS OF CONE INVOLVED GTMOt5BO
IF(ZPL.LE.0. )DPL=SIGH<HAFDIM,DPL) GTM0I590
IF'ZMX.LE.0,)DMI=SIGN<HAFDIM,DMI) CTMO1 600
OBSCUR=TARDIM-ABS( DPL-DMI) GTMO16? 0

C*****ABOVE BRANCH RARE.INTERSEC W BOTH CONE SHEETS.NEG SHEET IGNORE. GTMO1620
30 CONTINUE GTM61630

SEEN-TARDIM-OPSCUR GTM0I640
ISTOP=9 GTMO1 650

98 IF(IUAVE.EQ.2)GO TO i GTMO1660
CALL VSSLC<ISEE. ILOC,SEEN,TARD1M,RHT,.T1MLEF,SEESTOLOCSTO, CTMO1670

4. SEEFRA,LOCFRA) GTMlO1680
GO TO 99 GTMO1690

I CALL IRL<HSEIOGNEAILUSEDPOIGN GTMOW7OO
99 CONTINUE GTMIO171 0

TIMLEF -AMAXI(TIMLEF,AGIHSE) CTMO1 720
TIMNOL=AMAXI( TIMNOL, AGINLO) GTMO1730

9999 RETURN GTMO1 740
END GTMOi 750
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SUBROUTINE IRBLC-(RHF,ISEE,ILOiC,AGINSEAGILODUPSEE,DUR.L0C,TIMGOH)"IRB~C010

SUBROLUTINE IRBL.C *IRBLCO3O
FLASH MODULE * I R LCL 40

C* EOSAELSO *eIRBLC050

INTEGER LOCIRM IRBLCO7O
SEEIRM-4. 0 1 RBLC 080
LOCIRM=5. u IRBLCO9O
SQRTRH-SQRT( RHF) IRBLC1 00
H" INSEtDURSEE,-SQRTRN IRBLCI 10
R I NLOUDURLOC/SQRTRH IRBLCI 20

C**ABDVF WHOLLY EMPIRICAL FROM FIT TO TV TAPES AT 2 RANGES IRBLCi3Q
IF(AGINSE,GT.SEEIRM, AIAHSE=SEEIRM IRBLCt40
IF(AGINLO.GT.LOCIRM) tGINLO=LOCIR' IRBL~i 50
IP(AGINSE.GT.TIMGON) ISEE-I IRBLC1 60
IF(AGINLO.GT.TIMGON) ILOC-I IRBLCi 70
RE TURN INBC
END IRBLCi9D
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SUBROUTINE VSBLC(IS3EE,ILOC,SEEN4,TARDIM..RHT,TIMLEF,SEESTO,LOCSTO, VSBLCoIO
*SEEFRA.LOCFRA) YSBLCO20

Ci*********w~***.********************a******************VSBLCO? Ci
Ci' SUBROUTINE VSBLC * VSBLCO4O

C*FLASH MODULE * VSBLCOSO
Ci' EOSAELBO * VSELGO60

C*************************************************4****VSBLCO7O
REAL LOCCRI ,LOCFRA.LOCSTO VSBLCOSO

C,****SEEFRA IS FRACTION THAT MUST BE SEEN,LIKEWISE FOR LOCK YSBLCO90
C*'e***SEESTO IS MIIN ANGLE THAT MUST BE SEEMLIKEWISE FOR LOCK VSE'LC100

SEEANG=SEEN/RNT VSBLCI110
TARAiNG=TARDIM/RHT VSBL0I20

C.****DEFINE SEEN ANGLE AND TARGET ANGLE VS;BLOi 30
bEEuxI=AMINI(CTARpHO, SEESTO) VSBLCI 40j
LOCCRI=AMINI( TARANC,LOCSTO) ?bBLCISO
IFsTIMLEF,LE.O, )CO TO 9999 VSPLC1I60
Ir' EALLNQ.LT.SEtFRA*TARANU)GO TO 48 V38Li 1(0
[s--E 2 VSBLC18'
GO' Tu O 50bSLL 1 90

48 [Pc 'EEANG,.LT.SEECRPI)CO TO 49 YSBLC200
IbtEL 1 /BLL2i 0
GO Ti' 50 VSBL' 22')

49 CuONTINUE V",bLL2-30
ISEE=3 VSBLC2,4O

50 CONTINUE VSBLC2o 0
IF( SEEANC LT. LOCFRA*TARANG )CO TO 98 VSBLC26 0
ILOC=2 VSBLC270
GO TO 9999 VSBLC28O

98 IF(SEEANG.LT.LOCCRI)GO TO 99 VSBLC290
ILOC1l VSBL C300
GO TO 9999 VSBL.C3I 0

99 CONTINUE VSBLC320
ILOjC=3 VSBLC330

9999 RETURN VSBLC340
END VSBLC350
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EORUN , 4.0
WAVL , 10.6 10.6
VIs 7.0
TURB
XSCALE , 3.0
SMOKE
DRTRAN
LZTFAN
CLTRAN 3.0
SCREENOYRCST , 2.0
CLIMAT , 1.0 1.0 5.0 6.0 -1.0 1,0
GRNADE
GO
PrRM 0.1016 i.3E-04 0.0 400.0 5.0 512.0
CNi 1.0 6,0E-13 I.OE-14 1.3E-14 2.?E-14 5.0E-14
VI 1.0 0.93 0,93 0.93 . 93 0.93
DVPV 0,400 500.0
CN2 1.0 6.OE-13 iOE-14 1.3E-i4 2.7E-14 5.0E-14
V2 I, 0 0,93 093 0.93 0.93 0,93
GO
EN D
FOG 1.
HOR2 0,4
GO
FOG 2.
SLNH O.133,56.3
GO
FOG 3.
HORZ 0.4
GO
END
MUNC 0.0 -50.0 u.
OBSC 200, 0. 2,0
TARC -200. u. 2.0
BART 5. 180. 5. 90.
OUTP U. 0. 0. 0.
BURN 10. 0. O. 0. 0.
GO
BURN 4. O 0. 0. 0.
BART 5. 250. 5. 90.
GO
DONE
END
METI 4. 2. 286.0 2. 2.0 0.0
MET2 1. 53,
SOIL 2. 0.0 0.15
CHAR 3. 6.8 0.0
EXPL 1. 1. 1, 0.0 0.0 01u 0.0 0.0 0.0
OBSC 200.0 0.0 2.0
TRNC -200.0 0,0 2.0
RECC 200.0 0.0 2.0
TIMS 1.0 7J.0 2.0
GO I.
DONE
END

8.55 15. 0.4
END
SEEK, 0,2, 0.0, 0.6
TARG, -0,2, 0.0, 0.002
CLST, 0.20, 0.40
GO
SEEK, O.133, 0.0, 0.5
GO
SEEK, 0.0, 0.0, 0.3
GO
END
I I I

TARV 1.0 2.0 0.24 2.3 81. 2. .000
SENS .99 8. 1. 0. 0. 1.
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GO
SENS .90 S. 1. 0. 0. 1.
GO
SENS 75 8. 1 0. 0, 1.
GO
SENS .50 81 I. 01 0 I.
GOSENS , I0 8, 1. 0. 0. 1 ,
GO
DO NE
SCRN 15. 400. 0.4 0. 90. 74. 2.
DONE
END
OPOS, -0.0667, 0.,0 0.2
CLDS 0.2, 200.0, 40.0, 0.7, 1.0
SPOt -0.2, 0.0, 0,002
1.Go. ,50.0
GRND, 50.0
TEMP, 9.8
GO
OPOS, -0.i333, 0.0, 0.1
GO
EN ,

0 SC 200.0 0.0 2.0
MUNC -200.0 0.0 2.0 95,0 i00.0 io.0
TARC -200.0 +40, 2.0
BART 5.0 400,0 5.0 90,0
MUNT 1.0 0,793 14.3 1 ,0 0.0 4,7 0.07METR 50.0 2.0 220. 0 4.0 20. 0 0. 0 0. 0
EXTC
BURN
MISC
GO
DONE
END
IAVL , 1.06 1.06
VIS 5.0 5,0 4.0
BASCAT
FCLOU,D
GO
PART, i. 5000., 1.
SORC, -0,2, 0., -0,098, 90., 0., 50.
DETR 0.2, 0., -0.098, 90., 180., 1., 1.
CLDS, .1, .2, .1, 0., 0., 0., 5.
GRND, -0.1, 0.5
PLILS, .33, 0.
GO
END
CPOS, 0.0, 0.0, 0.1
RPOS, 0,2, 0.0, 0.002
SPOtS -0.2, 0.0, 0.002
AXES, 0.1, 0.2, 0.1
CLDS, 5.0, 0,95, 4.0, 1.0, 9.8
ATMO, 2. 0, 9,8
BKGR, 0.5, 50.0
SANG, 80.0, 0.0
LUND, 0.0
GO
END
FREQ 35.0 35.0
NMMW 2.0
GO
PATH, 0.4
ATMO, 15.0 1013.25 6.44
FOGD, 0.5
RAIN, 5.0
GO
ATMO, -1.0 1015.2 7.7
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RAIN, 0.0
SNOW, 5.0
GO
END
WVNUM 2010. 2710. 2.
LT4M
RESF
SPOT
GO
ENVR 3. 2, 2. 4, . 1.
EMIS .100+01 .283+03 .950 00 .295+03
ATM .650+02 0.0 .0
TARG .400+00 .450+02 .900402 .450+02
REFL 0.5 0.5 .0 .500-01 ,0 0.
SEiNS .2o0-02 .900+02 .270+03 .i00+0i
GO
i2

3.5, 0.78
3.6, 0.83
3.7, 0.87
3.8, 0.92
3.9, 0.96
4.0, 0.98
4.1, 0.97
4.3, 0.96
4.5, 0.95
4.7, 0.94
4.9, 0.93
5.0, 0.93

END
4 2 1 0 1 0 0 0 0 0.000 0.000

0,002 0002 0,000 0,400 0.000 1,0004
4 2 1 0 1 0 0 0 1 0.000 0.000
0

END
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CAL UIITION CF POWJER SPECTRUM AND TLIPULENCE IND(;UCE[ POiHTING JITTER CF A LASER TAPGET DESIGNATOR
AND SEEkEA

LASER WAVELENGTH (dICROMETERS 10.6(00

DESIG, APERTURE DIAMETER cMETERS) 01600

BEAMSPREAD ANGLE (RADIANS) 000130

SEEKER APERTURE DIAMETER (METERS) .400000

RANGE FROM TARGET TO SEEKER (METERS) 500.00

BEAM SLUE RATE (RAD/SEC) .000000

DESIGNATION RANGE (METERS) 400.00

DURATION OF TEST (SECONDS) 5.0000

TOTAL DESIGNATOR PATH SEGMENTS 5

TOTAL SEEKER PATH SEGMENTS 5

TOTAL FREQUENCIES FOR WHICH
POWER SPECTRUM IS TO
BE CALCULATED 512

VALUES OF REFRACTIVE INDEX STRUCTURE CONSTANT AND WIND SPEED IN DESIGNATOR PATH

CNs*2 WINDSPEED
SEGMENT NO. (METER**(-2/3)) (METER/SEC)

1 .600000-012 .93
2 .100000-013 .93
3 .130000-013 .93
4 .270000-013 .93
5 .500000-013 .93

VALUES OF REFRACTIVE INDEX STRUCTURE CONSTANT AND WIND SPEED IN SEEKER PATH

CN**2 WINDSPEED
SEGMENT NO, (METER**(-2/3)) CMETER/SEC)

1 .600000-012 .93
2 .100000-013 .93
3 .130000-013 .93
4 .270000-013 .93
5 .500000-013 .93
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XSSALE NOR I ZONTt-SL4T PATH EXTINCTIONt MOtULE

OPTIONS CHOSEN
MARITIME ARTIC
HORIZONTAL PATH

EXTINCTION FROM 9.0 TO 12.0 MICRONS DISTANCE TRANSMISSION
KM**-I KM

.178 .400 .931+000

OPTIONS CHOSEN
MARITIME POLAR
SLANT PATH FOR 10.600 MICRONS

WkRNIhG FROM SLANT
THE VERTICAL DISTANCE EXCEEDS THE 500 METER UPPER LIMIT, OR
IS NOT AN INTEGER MULTIPLE OF 20 METERS
SLANT DISTANCE CHANGED FROM .2397 TO .2238 KM

SLANT EXTINCTION AT 10.60 MICRONS DISTANCE TRANSMISSION ANGLE
KM**-1 KM
1.295 .224 .748+000 56,30

OPTIONS CHOSEN
CONTINENTAL POLAR
HORIZONTAL PATH

EXTINCTION FROM 8.0 TO 12.0 MICRONS DISTANCE TRANSMISSION
KM**-i KM

,008 .400 .997+000



'II

SMOKE MODEL MODULE

* SMOVE * EXECUTION I

SMOE LINITIOrS METEOROLOGICAL CONDITIONS EXTINCTION COEFFICIENT;IOITE PMOSPmORUS ,I4w UINDSPEED 3.6 M/S 0,4-0.7 MICROMETERS 4.304 h**./rNO. ROUNDS I WIND DIRECTION <USUAL 0.7-1,2 MICROMETERS 2.166 M..-'GMFILL WEIGHT 15.600 LB MET CONVENTION AZIMUTH) 225.0 DEGREES 1.06 MICROMETERS i.541 M* /.MBURN TIME 1.0 SEC RELATIVE HUMIDITY 87.1 PERCENT 3.0-5.0 MICROMETERS .350 M-*?.GMEFFICIENCY 100.0 PERC-ENT PASQUILL CATEGORY D 8.0-12. MICROMETERS .I G**2.UfYIELD FACTOR 5.84 AIR TEMPERATURE 5.3 DEGREE C 10.6 MICPOMETERS 364 Mt2,CM
TEMP. GRADIENT .00 C (,EG. M 94.0 GZ .00t n.?2. Cm

BURN RATE PROFILE - 1.0000

FIELD COORDINATES ROTATED COORD.(WIND X-AXIS,MUNITION ORIGIN,( (Y) (Z) (XW) (YW) (ZW)
MUNITION COORCINATES= .00 -50,00 .00 METERS .00 .00 .00 METERSOBSERVER COORDINMTES- 2o0.00 ,00 2.00 METERS 176.78 -106.07 2.00 METERSTARGET COORDINNTES- -;00.00 .00 2.00 METERS -106.07 176.78 2.00 METERSANGLE OF ORIGINAL X-AXIS, CLOCKWISE WRT NORTH - 90,00 DEC,

EVENT TIME - .0 SEC

TIME LENGTH WIDTH HEIGHT PATHLENGTH CL TRANSMISSION*SEC) (METERS% (METERS) <METERS) (METERS) (GM/M**2) SPECTRAL BANDS (MICROMETERS)
0.4-0.? 0.7-1.2 1.06 3.0-5.0 8.0-12. 10.6 94.Gri

5. iB. 13. 22. .00 .00 1.000 1.000 1.000 1.000 1.000 1.000 1.00010. 36. 16. 34. .00 0 100 1.0 0 1.000 00 1.000 1.000 1,000Is. 54. 20. 44. .00 .00 1.000 1.000 18008 1.000 1.100 1.000 1.00020. 72. 23. 53, 18.16 4.01 .000 .000 .002 .245 .258 .232 .99625. 90. 27. 61, 37.02 4.89 .000 .000 .001 .181 .191 .169 99530. 10. 31. 69. 40.30 3.40 .000 .001 .005 .296 .309 .292 .997
35, 126. 34. 76. 43.27 2.58 .00 .004 .019 .405 .410 .391 99'40. 144. 30. 83, 45.06 1.99 .000 .013 .047 .490 .510 .485 A9045. 162. 41. 90. 48.25 1.51 .001 .033 .088 .575 .586 .563 99s50. t9O. 45. 95. 50,49 1.29 .004 .062 .13 .638 .64S .626 .99955. 19S. 49, 101, 52.62 1.07 .010 .099 .193 .689 .697 .678 99960. 216, 52r 106. 54.64 .90 .021 .142 .250 .730 .738 .721 .,9965. 234. 56. Ill. 56.58 .77 .036 .189 .305 .764 .771 .756 'S9y70. 252. 59. If5. 58.45 .67 .057 .236 .350 792 ,790 .785 '09975. 270. 63. 120. 60.26 .50 .081 .283 .407 015 .821 .809 .2)9980. 288. 67. 124. 62.02 .52 .109 .320 .452 .835 .840 .829 .99995. 306. 70. 127. 63.72 .46 .139 .370 .493 .852 .956 .846 1.00090. 324, 74. 131. 65.30 .41 .171 .411 .531 .866 .870 .861 1 00095. 342, 77. 135, 67.00 .37 .203 .448 .565 8978 .882 .974 i.O00100. 360. a1. 138, 60.59 .34 .235 .483 .596 .889 .893 .005 1.000105, 378. 85. 141. 70.13 .31 .267 .515 .624 .898 .902 .894 1.000110. 396. $8. 144. 71.65 .28 .299 .545 .649 .906 .910 .903 1.000l15. 414. 92. 147. 73.14 .26 .330 .572 .672 .914 .917 .910 1.000120. 432. 95. 150. 74.60 .24 ,359 .597 .693 .920 .923 .917 1.000125. 450. 99, 153. 76.04 .22 .307 .620 .712 .926 .928 .923 1.000130, 468, 103. 155. 77.45 .20 ,414 .642 .729 ,931 .933 .928 1.O035. 486. 106. 158. 78.03 419 .440 .662 .745 .935 .930 .933 1.000140. 504. 110. 160, q5.20 .18 .465 .680 .760 .940 .942 .937 0145. 522. 113. 163. 81.55 .17 .480 .697 .773 .943 .945 .941 1.uO0ISO. 540. I17. 165, 82.87 .16 .510 .712 .786 .947 .948 .945 1.000155. 558, 121. 167. 84.10 .15 .531 .727 .797 .950 .951 .94' 1.000160, 576. 124. 170. 85.47 .14 .550 .740 .0 .953 .954 .951 I 000265. 594. 128. 172. 86.75 .13 .569 .753 .817 .955 .957 .953 .000170. 612. 131. 174. ee.o0 .12 .587 .765 .06 ,950 .959 .956 1.00075. 630. 135. 176. 89 25 .12 .603 .776 .0 5 .960 .961 .950 1.000100. 648. 139. 178. 9(, 48 .11 .619 .786 .842 .962 .963 .960 1.000



4!

* SMOKE * EXEC LIT I ON 2

SMOKE MUNIT.ONS METEOROLOGICAL CONDITIONS EXTINCTION CCEFFlt lEtT'HO SMnOF WINDSPEED 3.6 MiS 0.4-0.7 tICRCMETE;- r * K.C;NO Fn'.1 E. WINE) DIRECTION (USUAL 0.7-I 2 MICROMETER. nt: G"FILL ',EiGnT i1.90 LB MET CONVENTION AZIMUTH' 225.0 DEGREES 1.06 MICROMETERS 2.Q4U n..- Ur"OUR,, TIME 100 0 SEC RELATIVE HUMIDITY 87.1 PERCEhT 3.0-5.0 MICROMETERS I1u M.t CEFFIC Ir' Y 40,6 PE.FCEN PASOUILL CATEGORY r. a.0-72. MICROMETEPS 0 S2 F.. GYIELD FkCC1OP 2.39 AIR TEMPERATURE 5.3 DEGREE C :0,6 MICROMETERS .i M"2. ,MTEMP. GRADIENT .0 0 C (EG.M q4,Q GHZ . ocl M** pC
BURN RATE PROFILE = .5370+ .4760 <T/TBURN> + 4.7790 (T/TBURN,**2 + -5,4720 (T/TEURN,*.3

FIELD COORDINATES ROTATED COORD.(6IND X-AXIS.MUNITION O IGIN,R) TE(Y) (Z) ( W) ( YoI ) (ZW),I841TION COORDINTES= 00 -50.00 ,00 METERS .of 100 .00 METERSOBSERVER COORDINATES= 200.00 .00 2.00 METERS 176.7a -:06.07 2.00 METEASTHPGET COORDTHATES= -200.00 .00 2.00 METERS -106.07 176.78 2.00 METEO,ANGLE OF ORIGINAL N-AXIS, CLOCKWISE WRT NORTH . 90,00 DEG.
EVENT TIME = .0 SEC

TIME LENGTH WIDTH HEIGHT PATHLENGTH CL TRANSMISSION,SEC <EMETERS, <METERS, (METERS) (METERS) <GM.'M*.2) SPECTRAL BANDS (MICROMETERS)
0,4-0.? 0.7-1.2 1.06 3.0-5.6 s.0-12. 10.6 94.CHZ

5. 0. 13. 6. .00 .00 : 000 1.000 1.000 1.000 1.000.0:010, 36. 16. 8. .00 .00 1.000 1.000 1.000 1.000 1.000 1.000 000i5. 54. 20. 10. .00 .01 .949 .975 .977 .199 .999 .9 I ,.00020. 72. 23. it. 15.56 1.16 . 15 .079 .094 .002 .941 .942 .99925. 90. 27. 12. 30.12 2.00 .000 .013 .01? .684 .901 .903 99630. 108. 31. 13. 20.24 2.31 ,000 .006 .009 .645 .887 .uour ,35. 126. 34. 14. 26.88 2.63 .000 .003 .005 .607 .872 .074 .99740. 144. 38. 16. 25.86 2.98 000 .001 002 .56? .05 .45. 162, 41. 17, 25.07 3.35 .000 001 001 529 .040 L .50. 180. 45. 18. 24.42 3.73 000 .000 .000 .492 823 82 9.'55. 198. 49. 19. 23.89 4.11 00 .000 .000 .458 .807 .81 ,'.60. 216. 52, 20. 23.45 4.47 .000 00 .427 .792 .79 ---65. 234. 56. 21. 23.07 4.80 .000 .000 .000 .401 .779 78s T 970. 252. 59, 23. 22.75 5.09 000 .000 .000 .380 768 .772 .95
75. 270. 63. 24. 22.46 5.30 .000 .000 .000 .365 .759 .763 ,'28. 67. 25. 22.22 5.44 .000 .000 000 .356 .754 .'9 .5, 306. 70, 26. 21,99 5.49 .000 .000 .000 .353 .752 7c.0. 324. 74, 2?. 21 80 5.42 .000 00 .000 ,357 .75595, 342. 77. 29, 2162 5.22 .000 000 .00 .371 .762 7,os?, 360. et. 30. 21.46 4,87 .060 000 .006 .316 776 7E ,('05. 379. 05. 3:. 21.32 4.37 .000 .000 000 .436 .797 .00 ,1lu. 396. as. 32. 21.18 3.68 .000 .000 .001 .49 .826 .029115. 414. 92. 33. 21.06 2.79 .000 .002 .003 .588 .865 .86. .m120. 432. 95. 35. 20.95 1.28 .003 060 .073 .783 q35 .97 ,99125. 450. 99. 36. 20.05 .62 .050 .257 .281 .69 .969 .969130. 468. f03. 37. 20.75 .47 .116 .358 .363 915 .976 .976 1.r1,0175 406. 106. 38. 20.67 .37 .182 .443 .468 :932 .981 .901 1.0't.140. 504. lfO, 39. 20.58 .30 .251 .517 .540 944 .904 .905 .fl 0''!45. 522. 113. 40. 20.51 .25 .319 .579 .601 :954 .987 .9;l I.000150. 540. 11?, 42, 20.44 .21 .384 .633 .65Z .99 ,989 1.000155 559. 121. 43. 20.37 .1; .443 .678 .696 967 .991 .991 I usO160 576 :24, 44. 20.30 .15 .490 .717 .733 .971 .992 .992 1 00165. 594. 128 45. 20.25 .13 .547 .750 .764 .975 .993 .993 .0,70. 612. 131. 46, 20.19 .11 .591 .-7 .191 .978 .994 .994 .u n'73. 630. 35. 49. 20.14 .10 .630 .802 .914 .1 .995 .995 .000, L 640. 139. 49. 20.09 .09 .665 .823 .034 9W' .995 .995 nO01,5. 666 142 50. 20.04 .00 .696 .841 .051 .965 .996 .996 1..0,0

190. .4 146. 51. 19.99 .07 .723 .857 .86b .9S7 .996 .996 1.00195 702 14. 52. 19.95 .06 .748 .870 .879 .980 .997 .997 r00020o 720 153. 54, 19.91 .06 .770 .882 ,090 ,909 .997 .997 1.,003 57, 55. 19.07 .05 .789 .093 .900 .990 .997 .997 I 0010, 756 160. 56, 1 ,83 .05 .806 ,902 .909 ,99: .990 .990 1.500*t15 774 f64. 57. .0o .04 .a22 .911 .916 .992 .9 .990 1.00* 92 . 6?. 58. .77 .04 .836 . .10 .923 .993 .990 .990 1.1OS 10. 171. 59, 19.73 .04 .849 .925 .930 .993 .990 .990 I 002 028 175. 61, 19.70 .03 .860 .931 .93! .994 .998 .998 I 0S 4t 170, 62. 19.67 .03 .07: .936 .940 .994 .990 .99p 1 'IOO,40 44 182. 63. 19.64 .03 .080 941 .945 .995 .999 .999 I 00cs45 882. 1a5 64. :9.62 .03 .08 .945 .949 .99S .999 .999 1.000,e5l 9,0. 189. 65 19.59 .02 .896 .949 .95z .995 999 .999 I 000



COMBINED EFFECT OF 2 EXECUTIONS IN SMOKE:
TIME -SEC, CL c Grl**2 TRMNSMiSSION

---- 0.4-0.7 0.7- .- .06 3.0-5.0 8.0-12, t0.6 94.- -

5. 00 1.0 0 1 000 1.000 1 ,OO 1 0001 1C
o0, 00 000 5.000 1 000 1.000 ' , 000 5 ,00

15. .01 .949 .975 .977 .990 .999 .999 1.060
20. 5.17 .000 .000 .000 .374 .764 .768 995
25, 6.09 .000 .000 .000 .270 .699 .704 93
30. 5.78 .000 .000 .000 .333 .740 .745 .994
35, 5,21 .000 .000 000 .371 .763 .767 .995
40. 4.97 .000 .000 .000 .309 .772 .776 .995
45, 4.93 .000 .000 .000 .392 .774 .77,d 995
50. 5.02 000 .000 .000 .365 .770 .774 .995
55. 5.18 000 .000 .010 .374 ,764 763 .95
60. 5.37 .000 .000 .000 .360 .756 .76 .99
65. 5.57 .000 ,000 .000 .347 .74E ,75i .994
70, 5,75 .000 :00 .000 .335 .741 ,746 .99-
75. 5,09 .000 .000 .000 .327 .736 741 .994
00. 5.96 .000 .000 .000 .322 .734 ,730 .994
05. 5,94 .000 .000 .000 ,323 .734 ,7-9 .994
90, .000 .000 .000 .331 .739 .74S .994
95. 5.59 .000 .000 .000 .346 .740 752 .994
100. 5.21 .000 .000 .000 .372 .763 ,767 .995
505. 4.67 .000 .000 .412 .794 ,788 .995
10. 3.96 .000 .000 .000 .471 .@14 .817 .996
I5 . 3.05 .000 .001 .002 .560 ,953 0856 .99?
20. 1.52 .001 .036 .045 .749 .924 .925 .99z

125. .84 .021 .159 .179 .652 .957 .958 .999
130. .67 .046 .229 .252 .80 .966 .966 .999
135. .56 .076 .292 .317 .899 .971 .972 .999
140. .46 .Itt .350 .375 .913 .975 .976 1.00
145. .42 .149 .402 .428 .924 .979 .979 1.000
150. .37 .187 .449 .474 .933 .901 .902 t.000
155. .32 .226 .492 .515 .940 .903 .984 1.000
160. .29 .264 .529 .552 .946 .985 .985 1.000
165, .26 .300 .563 .585 .9;1 .906 .90 5,000
170. .24 .335 .593 .614 .956 .9t6 1 5.006
175. .22 .360 .621 .645 .959 .989 ,989 1 000
I0, .20 .399 .645 .664 .963 .990 .990 .000
1.5. .00 96 ,41 .051 .985 .996 ,996 1.000
190. .07 .723 .857 .666 .907 .996 .996 1.000
195. 06 .748 .870 .879 .908 .997 .997 1.006
200. .06 .770 .802 .690 .909 .997 .97 .000
205. .05 .789 .893 .900 .990 ,997 .997 1.000
210. 05 .806 .902 .909 .991 .996 .990 l.0c'
215. .04 -822 .955 .916 .992 ,996 .998 1.000
220, .04 .036 .91 .923 .993 .996 .990 5.000
225. .04 .849 .925 .930 .993 .998 .996 5,000
230. .03 .060 .931 .935 .994 .990 .990 1.000
235. .03 871 .936 .940 .994 .990 .998 1.000
240. .03 .080 .941 .945 .995 .999 .999 1.000
245. .03 .888 .945 ,949 .995 .999 .999 5.000
250. .02 .896 .949 .952 .995 .999 .999 lu:"

**TRANSMISSION RETURNED TO MAIN FOR WAVELENGTH OF 10.600 MICROMETERS IS .999 AT TIME 250.



p

DIRT TR.4SMISSION MODULE

DIRTRAN-2 DUST CLOUD INFRARED TRHNSMISSION CALCULATION

.* NOTE -- ALL UNITS ARE MKS UNLESS OTHERb ISE SPECIFIED *

PASOUILL CATEGORY D
HT 2.00 TEMP 27,.30 HT 2.00 WIND 3.0 3

WIND DIRECi ION 45.00

LATITUDE 53 00
THE INVERSION LAYER HEIGHT IS GROWING

SOIL-2
SILT CONTENT . I5DEFTH OF SOD .00

30 DEGREE TILTED TIP AT 0.3 METER DEPTH
WEIGHT OF CHARGE 6.80 KG.
DETONATION DEPTH .00

SIMULTANEOUS BURST , UNIFORMLY DISTRIBUTED CHARGES IN A PARALLELOGRAM
iOTAL NUMBER OF CHARGES IS , I WITH REFERENCE CHARGE AT ( .00. O0:I CHARGES WITH DIRECTION AND SPACING GIVEN BY ( .00 .00)I CHARGES WITH DIRECTION AND SPACING GIVEN BY ( .00, .00'

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLHST 1.00

WAVELENGTH 10.6f. MICROMETERS
TRANSMITTER CODOKINATES -200. .0 2 00
RECEIVER COORDINATES 200.'., .00 200

TRANSMITTANCE ALONG THE LINE OF" ;iuGHT .767-002
AERODYNAMIC I-LOUD, i IMEHSIONS

OBSERVER COORDINfATES 200. u .Q 00
THE HEIGHT OF THE CLOI'D IS 19.74 METERS

THE CENTROID COORDINATES ARE 1.34 i0.55
THE WIDTH AT THE CENTROID IS 20.62 METERS
THE WIDTH AT 2.00 METERS IS i6.56 METERS

6 CONTOUR POINTE HAVE BEEN DETERMINED
-5.670 Z.00
-e 97. 1".550
1,337 1 .4

.33- 745
11 64k" i0 55010.893 2 , 0

ESTIMATED IlVERSIOH HEIUHT 35

TIME AFTER BLAST 3 00

WAVELENGTH 10 .60 MICROMETERS
TRANSMITTER COORDINATES -100 0 .0 2 (0
RECEIVER CO C! INATES 2(f, f'. .)0 2.00

TRANSMITTANCE ALONG THE LINE u SI7GHT 62'00,0

AEROD'YNAMIC CL'OD DIMENSIONS

UO.,ERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD I 21 89 METERS

THE CENIFOID COORDINATES ARE 9,02 t0,5
THE WIDTH AT THE CENTROID Is 3.26 METERS
THE 61U[TH AT 2.0C METERS IS 2 .8 METERS

6 CONTOUF" POINTS HAVE BEEr' DETERIlnEl!
-2.947 2.000
-7.608 n0. 550

I



.O 21. S

23.649 Iu,15
ls.92s 2.006

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLHST 5.00

WAVELENGTH 10.60 MICPOMETERS
TRANSMITTER COORDINATES -200.00 .0 2.00
RECEIVER COORDINATES 200.00 .00 2. 00

TRANSMITTANCE ALONG THE LINE OF SIGHT .940+000

AEROYNAMIC CLuJI[ bIMENSIONS

OBSERVER COORDIt44TES 200.00 .00
THE HEIGHT OF THE CLOU[' IS 23,5t METERS

THE CENIROID COORDINATES ARE 14.70 2u.5
THE WIDTH AT THE CENTROID IS 36.28 METERS
THE WIDTH AT 2.00 METERS IS 29.37 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
.224 2.000

-4.436 10.550
14.704 23.55614.704 23.558
33.844 10.550
29.151 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 7,00

WAVELENGTH 20.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2..0

TRANSMITTANCE ALONG THE LINE OF SIrHT .967+000

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200,00 .00
THE HEIGHT OF THE CLOUD IS 24.95 METERS

THE CENTROID COORDINATES ARE 21.39 10.55
THE WIDTH AT THE CENIROID IS 43.76 METERS
THE WIDTH AT 2,00 METERS IS 35.94 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
3.436 2.000
-.491 10.550

21.3S8 24.948
22,308 24.940
43.267 10.550
39.374 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 9.00

WAVELENGTH 2o.60 MICROMETERS
TRANSMITTER COORDINATES -:00.00 00 auu
RECEIVER COORDINATES 2,50 00 2 00

TRANSMITTANCE ALONG THE LINE OF SIGHT 97. A0

AEROD('NAMIC CL®:,, DIMENSIONS

OBSERVER COORDINATES 200 00 *uo
THE ;0IGHT OF THE CLOUD IS 26.15 METERS

THE CONTROID COORDINipTES ARE 28 07 10 55
THE WIDTH AT THE CENTRCID I. 48.a3 METERS
THE WIDTH AT 2.0u METERS IS 4

1
.St METE'>

6 CONTOUR POINTS HAVE BEEt; DETERMINED
7.097 .6OOL.



I

3.906 10 550
20.072 26.,140;
25,072 26.149
52,.2T 0.550
40 65" z.0 li

ESTIMATED INVERSION HEIGHT 035

TIME AFTER BLAS
T  

1I.O0

WPVELENGTH 1060 rMCFOMETERS
TRANMITTEP CORf.CIH TES -206.00 .0 2 00
RECEIVER COOkIHNATES 200.uo . u 2.6u

TRANSMITTANCE ALONG THE LINE OF SIGHT .999.000

AEPODYNAMIC 'JOWL' ('IMENSIONS

OBSERVER COORDINATEG. 200.00 ,00
THE HEIGHT OF THE CLOUD 15 27.21 METERS

THE CENTROID COORDINATES ARE 34.76 10.55
THE WIOTH AT THE CENTROID IS 52.30 METERS
THE WIDTH AT 2.00 METERS IS 46.56 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
11.36Z 2,000
8:.607 10,550

34.755 27.213
34.755 27.213
60,904 10.550
57.944 2.000

ESTZoINTE INVERSION HEIGHT 935

TIME AFTER BLAST 13,00

WAVELENGTH 10.60 MI:FOMETERS
TRANSMITTER COORDINATES -200 00 .Ou 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 29.17 METERS

THE CENTROID COORDINATES ARE 41,44 10.55
THE WIDTH AT THE CENTROID IS 55,02 METERS
THE WIDTH AT 2.00 METERS is 50.94 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
15.667 2,000
13.529 10,550
41,439 28.173
41.439 28.t73
69.349 10.550
66.605 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 15.00

WAVELENGTH 10,60 MICPOMETERS
TRANSMITTER COORDINATES -20.o00 .00 2 00
RECEIVER COORDINATES 200.00 .00 2 '0

TRANSMITTANCE ALONG THE LINE OF SIGHT .100.001

AERODYNAMIC CLOII[. DIMENSIONS

OBSERVER COORDINATES. 200.00 .00
THE HEIGHT OF THE (LLS, IS 29.05 METEPS

THE CENTRCID COORDINATES ARE 49.12 10.55
THE WIDTH AT THE CENTROID IS 59.00 METERS
THE WIDTH AT 2.00 METERS IS 5.00 METERS

6 C014TOUP POINTS HAVE EEEi DETEPMINED



. 265 2 000
28.62L 20.550
48.123 29.050
4S.123 29.0507 .624 20.550
75.265 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 17.00

WAVELENGTH t0,60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100 001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 29.86 METERS

THE CENTROID COORDINATES ARE 54.01 10.55
THE WIDTH AT THE CENTROID IS 61.91 METERS
THE WIDTH AT 2.00 METERS I 59.30 METERS

6 CONTOUR POINTS HAVE BEEN DETEPMINED
24,55t 2.000
23,850 10,550
54.807 29.959
54,807 29.859
85.763 10.550
83.926 2,000

ESTZMATED INVERSIOH HEIGHT 935

TIME AFTER BLAST 19,00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .200+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200 00 .00
THE HEIGHT OF THE CLOUD IS 30.61 METERS

THE CENTROID COORDINATES ARE 61.49 10,55
THE WIDTH AT THE CENTROID IS 64.60 METERS
THE WIDTH AT 2.00 METERS IS 63.12 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
29.148 2,000
29.190 10.550
61,490 30.61
61.490 30.611
93.791 10.550
92.273 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 21.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2,(0
RECEIVER COORDINATES 200 00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 260.00 .00
THE HEIGHT OF THE CLOUD IS 3t.32 METERS

THE CENTROID COORDINATES ARE 6A.27 10.55
THE WIDTH AT THE CENTROID IS 67.20 METERS
THE WIDTH Al 2.uO METERS IS 66.97 METERS



6 CONTOUF POINTS HAVE BEEN DETERMINED
33.434 2.000
34.623 10.550
68.174 31,315
68,174 31.315
101,725 ?0.550
100.309 2,030

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 23,00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .0u 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+00

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 31.99 METERS
THE CENTROID COORDINATES ARE 74.86 10.55
THE WIDTH AT THE CENTROID IS 69.44 METERS
THE WIDTH AT 2.00 METERS IS 70.31 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
38,032 2.000
40.135 10.550
74.858 31.977
74.858 31.977
109.590 10.550
108.344 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 25.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT ,100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 32.60 METERS

THE CENTROID COORDINATES ARE 8i.54 10.55
THE WIDTH AT THE CENTROID IS 71.65 METERS
THE WIDTH AT 2.00 METERS IS 73.75 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
42.630 2.000
45.717 10.550
81.541 32.603
81.541 32.603
117.366 10.550
116,3860 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 27.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .0o 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200,00 .00
THE HEIGHT OF THE CLOUD IS 33.20 METERS

THE CENTROID COORDINATES ARE 88.23 10,55
THE WIDTH AT THE CENTROID IS 73.73 METERS



r

ThE WIDTH AT 2.00 METERS IS 77.19 METEPS
6 CONTOUR POINTS HAVE BEEN DETERMINED

47,227 2,00, ,
51.355 iu oS80,225 3. l688,225 3 .11.

125,091 10.550
124.415 2.0uC

ESTIrMOTED INVERSION HEIGHT 935

TIME AFTER BLAST 29.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTEFR COORDINATES -200.00 ,Ou suu
RECEIVER COORDINATES 200,00 00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 33.76 METERS

THE CENTROID COORDINATES ARE 94.91 10,55
THE WIDTH AT THE CENTROID IS 75.71 METERS
THE WIDTH AT 2.00 METERS IS 80.94 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
51.513 2.000
57.055 10.550
94,909 33.761
94,909 33.761
t32.763 10,550
132.450 2,000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 31,00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 34,30 METERS
THE CENTROID COORDINATES ARE 101.59 10.55
THE WIDTH AT THE CENTROID IS 77.59 METERS
THE WIDTH AT 2,00 METERS IS 84.06 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
56.1t1 2.000
62.799 10,550
101.593 34.299
101.593 34.299
140.387 10.550
140,173 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 33.00

WAVELENGTH 10,60 MICROM'ETERS
TRANSMITTER COORDINATES -200.00 .ou 2.00
RECEIVER COORDINATES 200,00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200,00 0
THE HEIGHT OF THE CLOUD IS 34,81 METERS

THE CENTROID COORDINATES ARE 108.28 10.55



4r9

THE WIDTH AT THE CENTROID IS 79,38 METERS
THE WIDTH AT 2.00 METERS IS 87.19 METERS

6 CONTOUR POIiTS HAVE BEEN DETERMINED
60.701 2.000
68,505 10,550
108.276 34.8t4
108.276 34,614
147.968 10.550
147.896 2 000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER 8L'ST 35.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200,00 .00
THE HEIGHT OF THE CLOUD IS 35.31 METERS
THE CENTROID COORDINATES ARE 114.96 10,55
THE WIDTH AT THE CENTROID IS 1.10 METERS
THE WIDTH AT 2,00 METERS IS 90,31 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
65.306 2.000
74.410 10.550
114,960 35,300
114.960 35.308
155,510 10.550
155,619 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 37.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 - .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 35.78 METERS
THE CENTROID COORDINATES ARE 21,64 10,55
THE WIDTH AT THE CEN7ROID IS 82.75 METERS
THE WIDTH AT 2.00 METERS IS 93.75 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
69.592 2.000
80.271 10.550
121.644 35.782
121.644 35.782
163.017 10.550
163,342 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 39.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2,00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200,00 ,00
THE HEIGHT OF THE CLOUD IS 36.24 METERS



r

THE CENTROI. COORDIHPTES ARE 128,33 10.53
THE WIDTH AT THE CENTROID IS 84.33 METERS
THE WIDTH AT 2.00 MEIERS IS 96,88 METEPS

6 COHTOUF POINTS HAVE BEEN DETERMINED
74,1'90 .000
86.164 10,550

128.328 36.236
128.328 36.238
170,492 10,550
171.065 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 41.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT 100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 36,68 METERS
THE CENTROID COORDINATES ARE 135.01 10.55
THE WIDTH AT THE CENTROID IS 85.85 METERS
THE WIDTH AT 2.00 METERS IS 100.00 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
78.787 2.000
92.086 10.550
135.011 36.6??
135.011 36,677
177.936 10.550
178,7$7 2,000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 43.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200,00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200,00 .00
THE HEIGHT OF THE CLOUD IS 37.10 METERS
THE CENTROID COORDINATES ARE 141,70 10.55
THE WIDTH AT THE CENTROID IS 87.32 METERS
THE WIDTH AT 2.00 METERS IS 102.81 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
83.385 2,000
98.037 t0.55u
141,695 37.102
141.695 37,102
185.353 10.550
136,198 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 45.00

WAVELENGTH 10,60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 20000 .00

(



THE HEIGHT OF THE CLOUD IS y751 METERS
THE CENTROID COORDINATES ARE 148.38 10.55
THE WIDTH AT THE CENTROID IS 88.73 METERS
THE WIDTH AT 2.00 METERS IS 105.94 METERS

6 COHTOUR POINTS HAVE BEEN DETERMINED
971983 2.000
104,013 10.550
148.379 37.512
148,379 37.512
192.745 io.550
193,921 2,000

ESTIMATED INVERSIOH HEIGHT 935

TIME AFTER BLAST 47.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200,00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 37.91 METERS

THE CENTROID COORDINATES ARE 155.06 10.55
THE WIDTH AT THE CENTROID IS 90.10 METERS
THE WIDTH AT 2.00 METERS IS 108.75 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
92.581 2.000
110.012 10.550
155.063 37.909
155.063 37.909
200,113 10.550
201,331 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 49.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2,00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 38.29 METERS

THE CENTROID COORDINATES ARE 161.75 10.55
THE WIDTH AT THE CENTROID IS 91.43 METERS
THE WIDTH AT 2.00 METERS IS 111.87 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
97.179 2,000
116,034 10.550
161.746 38.293
161.746 38.293
207.459 10,550
209,054 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 51.00

WAVELENGTH 10,60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS



OBSERVER COORDINATES 200.00 .00THE HEIGHT OF THE CLOUD 1S 30.67 METERS
THE CENTROID COORDINATES ARE 168 43 lu,55
THE WIDTH AT THE CENTROID IS 92.71 METERS
THE WIDTH AT 2.00 METERS IS 114.69 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
101,777 2.000
122.076 10.550
168.430 36.665
168.430 38.665
214.784 10.550
216.464 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 53.00

WAVELENGTH 1060 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 39.03 METERS

THE CENTROID COORDINATES ARE 175.11 10.55
THE WIDTH AT THE CENTROID IS 93.95 METERS
THE WIDTH AT 2.00 METERS IS 117.50 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
106.375 2.000
125.138 10.550
175.14 39.02?
175.114 39,02?
222.090 10.550
223.875 2,000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 55,00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2 00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 39,38 METERS

THE CENTROID COORDINATES ARE 191.80 10.55
THE WIDTH AT THE CENTROID IS 95.16 METERS
THE WIDTH AT 2,00 METERS IS 120.00 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
111.285 2,000
134.217. 10.550
181.797 39.378
181.797 39.378
229.377 10.550
231.285 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 57.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

C-



OBSERVER COORDIHATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 39,72 METERS
THE CENTROID COORDINATES ARE 189.48 10.55
THE WIDTH AT THE CENTROID IS 96.33 METERS
THE WIDTH AT 2.00 METERS IS 122.81 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
115.883 2.000
140,315 10,550
1S.481 39.720
188.481 39.720
236.648 10.550
238,695 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 59.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

SBSERVER OORDINATES 200,00 .00
TN HEIGHT OF THE CLOUD IS 40,05 METERS
THE CENTROID COORDINATES ARE 195,16 10,55
THE WIDTH AT THE CENTROID IS 97.47 METERS
THE WIDTH AT 2.00 METERS IS 125,62 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
120.481 2.000
146.426 1d.550
195.165 40.052
195.165 40.052
243,902 10.550
246.106 2,000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 61.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2,00RECEIVER COORDINATES 200.00 ,00 2,00TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 40.30 METERS

THE CENTROID COORDINATES ARE 201.85 10.55
THE WIDTH AT THE CENTROID IS 90,50 METERS
THE WIDTH AT 2.00 METERS IS 128.12 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
125.391 2.000
152.557 10.550
201.849 40.376
201.949 40.376
251.140 10.550
253.516 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 63.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200,00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001



AERODi'NAMIC CLOUD DIMENSICNS

OBSERVER COORDINATES 200.00 ,00
THE HEIGHT OF THE CLOUD IS 40.69 METERS
THE CENTROID COORDIEATES ARE 208,53 10.5
THE WIDTH AT THE CENTROID 15 99.66 METERS
THE WIDTH AT 2,00 METERS IS 130.62 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
130,301 2.000
158.700 10.550
208.532 40.69i
20.532 40.691
258.364 1L,550
260.926 2.000

ESTIMATED IHVERSION HEIGHT 935

TIME AFTER BLAST 65.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 20000 ,00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES a00.00 .00
THE HEIGHT OF THE CLOUD IS 41.00 METERS

THE CENTROID COORDINATES ARE 215.22 10.55
THE WIDTH AT THE CENTROID IS 100.72 METERS
THE WIDTH AT 2.00 METERS IS 133.12 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
135.212 2.000
164,957 10,550
215.216 40.999
215.216 40.998
265.575 10.550
269.337 2,000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 67.00

WAVELENGTH 10,60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 .00
T HEIGHT OF THE CLOUD IS 41.30 METERS
THE CENTROID COORDINATES ARE 221.90 10,55
THE WIDTH AT THE CENTROID IS 101.74 METERS
THE WIDTH AT 2,00 METERS IS 135.00 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
140,435 2,000
171.028 10.550
221.900 41.298
221.900 41.298
272.772 10.550
275.435 2.000

ESTIMATED INVEPSIOH HEIGHT 935

TIME AFTER BLAST 69.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2,00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

(



AERODYNAMIC CLOVE' DIMENSIONS

OBSERVER COORDINATES 200.00 .00
THE HEIGHT OF THE CLOUD IS 41.59 METERS

THE CENTROID COORDIINTES APE 228.58 10.55
THE WIDTH AT THE CENTROID IS 102.75 METEPS
THE WIDTH AT 2.00 METERS IS 137,50 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
145.345 2.%vu
177.211 10,590
228.584 41.591
228.584 4f.591
279.956 i0.550
2S2.845 2.000

ESTIMATED INVERSION HEIGHT 935

TIME AFTER BLAST 71.00

WAVELENGTH 10.60 MICROMETERS
TRANSMITTER COORDINATES -200.00 .00 2.00
RECEIVER COORDINATES 200.00 .00 2.00

TRANSMITTANCE ALONG THE LINE OF SIGHT .100+001

AERODYNAMIC CLOUD DIMENSIONS

OBSERVER COORDINATES 200.00 00
THE HEIGHT OF THE CLOUD IS 41.88 METERS
THE CENTROID COORDINATES ARE 235.27 10.55
THE WIDTH AT THE CENTROID IS 103.72 METERS
THE WIDTH AT 2.00 METERS IS t39.69 METERS

6 CONTOUR POINTS HAVE BEEN DETERMINED
150.568 2.000
t83.406 10.550
235.267 41.877
235.267 41.877
207.129 10.550
290.255 2.000
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"17 AD-AI14 417 ARMY ELECTRONICS RESEARCH AND DEVELOPMENT COMMAND WS--ET
PROGRAM LISTINGS FOR EOSAEL 80-B AND ANCILLARY CODES AGAUSC ANnG'ETCt)
FEB 82 Rt B STEINMOfF

UNCLASSIFIlED ERADCOM/ASL-TR-0107V-OM
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TOTAL RADIANCE

,IWATTS M-2 MICRON-I SkR-I)

WAVELENGTH WAVENLIBER TARGET BACKGROUND CONTRAST
(MICRONS ) (CM-) RATIO

4.9751+000 2010 1.5362+000 1,6447+000 -6.5959-002
4,8309+000 2070 1,3232+000 1.4094+000 -6,1179-002
4,6949.000 2130 1,.211 000 1.2059+000 -7.0270-002
4,5662+000 2190 9,6050-001 1.0274+000 -6,5111-002
4.4444+000 2250 8,4575-001 8.6716-001 -2.469i-002
4,3290+000 2310 7,3211-001 7,3217-001 -7,7684-005
4.2194+000 2370 6.1542-00 6.161i-001 -,1165-003
4,1152 000 2430 5.1886-001 5,3016-001 -2.1316-002
4.0161+000 2490 4,6102-001 4.5672-001 9.4083-003
3.9216+000 2550 4.1435-001 3,9728-001 4,2959-002
3.8314+000 2610 3.74l9-001 3.4655-001 7.9?45-002
3.7453+000 2670 3.2256-001 2.8950-001 1.1420-001



DETECTOR-RESPONSE WAVELENCTH-INTEGRATED

(WATTS M-2 SR-I)

TARGET EMISSIOH 4.9117-002
TARGET REFLECTANCE 1.8157-003
PARTIAL ATMOSPHERIC EMISSION 4.3029-002
PARTIAL PATH RADIANCE 7,7395-005
TOTAL TARGET RADIANCE 9.4039-002
GROUND EMISSION .0000
GROUND REFLECTANCE .0000
TOTAL ATMOSPHERIC EMISSION 9.7352-002
TOTAL PATH RADIANCE 9.1328-004
TOTAL BACKGROUND RADIANCE 9.8265-002

CONTRAST -4.3004-002

DIRECT SUNLIGHT .0000
(WATTS M-2)

)



LT4M ATMOSPHERIC TRANSMISSION MODULE

PROGRAM WILL BE EXECUTED ZN THE TRANSMISSION MODE

HORIZONTAL PATH, ALTITUDE - .002 KM,RANGE - .400 KM

MODEL ATMOSPHERE 4 = SUB-ARCTIC SUMMER

FREQUENCY RANGE VI= 2010.0 CM-1 TO V2= 2710.0 CM-1 FOR DV - 60.0 CM-1 3.69 - 4.98 MICRONS

EQUIVALENT SEA LEVEL ABSORBER AMOUNTS

WATER VAPOUR C02 ETC. OZONE NITROGEN (CONT) H20 (CONTa MOL SCAT OZtNE(u-v'
GH CM-2 KM ATM CM KM GM CM-2 KM ATn CM

.355+000 ,372+000 .905-003 .295+000 .595-002 .380+000 .915-003
w(Io)- .546-001

NITRIC ACID 802 NH3 H02

W(1l-16)- .000 .834-002 .779-002 .337-002 .433-002 .707-004

co . . .



FREO WRVELENGTH H20 C02+ OZONE N2 C N20 C MOL S NITRIC S02 NNO3 HO2 INTEGRATED TOTAL AEROSOL

CM-I MICRONS TRANS TRANS TRANS TRANS TRANS TRANS TRANS TRANS TRANS TRANS ABSORPTION TRANS TRAA$

2010 4,9751 .6090 .99S7 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 ,OuO0 .0000 12.6982 ?5767 .94820

2070 4,8309 .7608 .9529 .9996 1.0000 .8220 1.0000 1.000 0 .0000 1.000 30.8084 .5648 .94820

2130 4.6949 .8649 .9853 .9990 .9990 .9066 1.0000 1.0000 1.0000 .0000 0000 54.9334 .731a .4 2u

2190 4.5662 .9398 .03f3 1.0000 .9915 1,0000 1,0000 1.0000 1.0100 10000 1.0000 70.8646 .7345 .94820

2250 4,4444 .9367 .3230 1.0000 .9807 1,0000 1.0000 1.0000 1,0000 1.0000 t.0000 113.9851 .2813 .948.u

2310 4,3290 9769 .0011 1.0000 .9652 1,0000 t.0000 1,0000 120000 10000 0000 173.9270 .00th .4 2

2370 4.2194 .9925 .0172 1.0000 .9675 .9791 1.0000 1.0000 1.0000 .0000 1.0000 233.0067 .0153 .94820

2430 4,1152 .9977 9941 10000 .9723 .9848 1.0000 t.0000 1.0000 1.0000 1.0000 238.9729 9006 .9480
2490 4.0161 .9986 .9941 .0000 .9890 .9890 1,0000 1.0000 .9971 1.0000 1.0000 243.8880 ,91I .948-c2

2550 3.9216 ,9903 .9768 10000 .9972 .9916 1.0000 1,0000 1,0000 1.0000 1.0000 249,4692 .9070 .94M2

2610 3,8314 9663 .9905 1,0000 .9993 .9925 1.0.0000 1.0000 ,0000 1.0000 255.0312 .9073 v4tfu

2670 3.7453 .9383 .9981 1,0000 .9996 .9916 1,0000 1,0000 1,0000 1,0000 1.0000 262.2208 .8802 .94A20

WAVELENGTH AND SENSOR INTEGRATED TRANSMISSION - .4711-001

INTEGRATED ASORPTION FROM 2010 TO 2730 CM-I - 262.22, AVERAGE TRANSMITTANCE - .6358



i ')

LT4M ATMOSPHERIC TRANSMISSION MODULE

PROGRAM WILL BE EXECUTED IN THE EMISSION MODE

HORIZONTAL PATH, ALTITUDE = .002 KM,RAHGE = .400 KM

MODEL ATMOSPHERE 4 = SUB-ARCTIC SUMMER

FREQUENCY RANGE VI= 2010.0 CM-I TO V2- 2710.0 CM-I FOR DV - 60.0 CM-I < 3.69 - 4.98 MICRONS,

EQUIVALENT SEA LEVEL ABSORBER AMOUNTS

WATER VAPOUR C02 ETC. OZONE NITROGEN (CONT) H20 (CONT) MOL SCAT OZOHE(u-vY
GM CM-2 KM ATM CM KM GM CM-2 KM ATH Cm

W(l-6,S)= .355+000 .372+000 .905-003 .2913+000 .595-002 .3a0+000 .915-003
U(1O)- .546-001

NITRIC ACID S02 HH3 N02

W<11-16)- .000 .834-002 .779-002 .337-002 .433-002 .707-004

CUMULATIVE ABSORBER AMOUNTS FOR THE ATMOSPHERIC PATH

H20 C02+ 03 N2 H20 C MOL S 03 UV H20 C HN03 S02 NH3 N02 TAVE
1 .355+600 .372+000 .905-003 .295.000 .595-002 .380+000 .915-003 .546-001 .000 .834-002 .779-002 .337-002 2e7.000

• c i ,oi i -i i I I I



RADIANCE(WATTS/CM2iSTER-XXX)
FR(CM-1) WVL(MICRON) PER CM-I PER MICRON ITEGRRL TRANS .-.- AERO TRAN ASSEXTN ABS

2010.0 4.975124 .17216-006 .69555-004 .51648-005 .576727 .94820 .98942
2070.0 4.A30918 .14311-006 .61320-004 .13751-004 .564830 .94820 .96942
2130,0 4.694836 .71276-007 .32337-004 .18028-004 .731250 .94820 .98942
2190.0 4.566210 .56657-007 .27173-004 .21427-004 .734479 .94820 .98942
2250.0 4.444444 .12310-006 .62320-004 .28813-004 .281325 .94820 .98942
2310.0 4.329004 .13708-006 .73146-004 .37038-004 ,800917 .94920 .9894
2370.0 4.219409 .10601-006 .60666-004 .43518-004 53 9 .94820 98942
2430.0 4,115226 .87026-008 .51398-005 .44040-004 .900563 .94820 .98942
2490.0 4.016064 .57098-008 .35402-005 .443983-004 .918083 .94820 .98942
2550,0 3.921569 .51549-008 ,33520-005 .44692-004 ,906979 .94820 :98942
2610.0 3.831418 .40774-008 .27776-005 .44937-004 .907301 94820 .98942

2670,0 3,745318 .41768-008 .29776-005 .45188-004 880173 .94820 .98942

WAVELENGTH AND SENSOR INTEGRATED TRANSMISSION - .4711-001

RADMIN 2610.000 .40774-008
RADMAX 2010.000 17216-006

INTEGRATED ASORPTION FROM 2010 TO 2730 CM-I - 262.22, AVERAGE TRANSMITTANCE - .6350
INTEGRATED RADIANCE - .45188-004 WATT CM -2 SR

COMBINED TRANSMISSION FOR THE SELECTED MODULES - .4711-001

END EOSAEL RUN

a"

co



ELECTRO-OPTICS DISTRIBUTION LIST

Commander Commander
US Army Aviation School US Army Missile Command
Fort Rucker, AL 36362 ATTN: ORSMI-REL (Dr. George Emmons)

Redstone Arsenal, AL 35809
Commander
US Army Aviation Center Commander
ATTN: ATZQ-D-MA (Mr. Oliver N. Heath) US Army Missile Command
Fort Rucker, AL 36362 ATTN: DRSMI-REO (Huey F. Anderson)

Redstone Arsenal, AL 35809
Commander
US Army Aviation Center Commander
ATTN: ATZQ-D-MS (Mr. Donald Wagner) US Army Missile Command
Fort Rucker, AL 36362 ATTN: DRSMI-REO (Mr. Maxwell W. Harper)

Redstone Arsenal, AL 35809

NASA/Marshall Space Flight Center

ATTN: ES-83 (Otha H. Vaughan, Jr.) Commander
Huntsville, AL 35812 US Army Missile Command

ATTN: DRSMI-REO (Mr. Gene Widenhofer)
NASA/Marshall Space Flight Center Redstone Arsenal, AL 35809
Atmospheric Sciences Division
ATTN: Code ES-81 (Dr. William W. Vaughan) Commander
Huntsville, AL 35812 US Army Missile Command

ATTN: ORSMI-RHC (Dr. Julius Q. Lilly)
Nichols Research Corporation Redstone Arsenal, AL 35809
ATTN: Dr. Lary W. Pinkley
4040 South Memorial Parkway Commander
Huntsville, AL 35802 US Army Missile Command

Redstone Scientific Information Center
John M. Hobbie ATTN: DRSMI-RPRD (Documents Section)
c/o Kentron International* Redstone Arsenal, AL 35809
2003 Byrd Spring Road
Huntsville, AL 35802 Commander

US Army Missile Command
Mr. Ray Baker ATTN: DRSMI-RRA (Dr. Oskar Essenwanger)
Lockheed-Missile & Space Company Redstone Arsenal, AL 35809
4800 Bradford Blvd
Huntsville, AL 35807 Commander

US Army Missile Command
Commander ATTN: DRSMI-RRO (Mr. Charles Christensen)
US Army Missile Command Redstone Arsenal, AL 35809
ATTN: DRSMI-OG (Mr. Donald R. Peterson)
Redstone Arsenal, AL 35809 Commander

US Army Missile Command
Commander ATTN: DRSMI-RRO (Dr. George A. Tanton)
US Army Missile Command Redstone Arsenal, AL 35809
ATTN: DRSMI-OGA (Dr. Bruce W. Fowler) Rn
Redstone Arsenal, AL 35809

4
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Commander SRI International
US Army Communications Command ATTN: Mr. J. E. Van der Laan
ATTN: CC-OPS-PP 333 Ravenswood Avenue
Fort Huachuca, AZ 85613 Menlo Park, CA 94025

Commander Joane May
US Army Intelligence Center & School Naval Environmental Prediction
ATTN: ATSI-CD-CS (Mr. Richard G. Cundy) Research Facility (NEPRF)
Fort Huachuca, AZ 85613 ATTN: Library

Monterey, CA 93940
Commander
US Army Intelligence Center & School Sylvania Systems Group,
ATTN: ATSI-CD-MD (Mr. Harry Wilder) Western Division
Fort Huachuca, AZ 85613 GTE Products Corporation

ATTN: Technical Reports Library
Commander P.O. Box 205
US Army Intelligence Center & School Mountain View, CA 94042
ATTN: ATSI-CS-C (2LT Coffman)
Fort Huachuca, AZ 85613 Sylvania System Group

Western Division
Commander GTE Products Corporation
US Army Yuma Proving Ground ATTN: Mr. Lee W. Carrier
ATTN: STEYP-MSA-TL P.O. Box 188
Bldg 2105 Mountain View, CA 94042
Yuma, AZ 85364

Pacific Missile Test Center
Northrop Corporation Geophysics Division
Electro-Mechanical Division ATTN: Code 3250-3 (R. de Violini)
ATTN: Dr. Richard D. Tooley Point Mugu, CA 93042
500 East Orangethorpe Avenue
Anaheim, CA 92801 Pacific Missile Test Center

Geophysics Division
Commander ATTN: Code 3253 (Terry E. Battalino)
Naval Weapons Center Point Mugu, CA 93042
ATTN: Code 3918 (Dr. Alexis Shlanta)
China Lake, CA 93555 Effects Technology Inc.

ATTN: Mr. John D. Carlyle
Hughes Helicopters 5383 Hollister Avenue
Army Advanced Attack Helicopter Weapons Santa Barbara, CA 93111
ATTN: Mr. Charles R. Hill
Centinela and Teale Streets Commander
Bldg 305, MS T-73A Naval Ocean Systems Center
Culter City, CA 90230 ATTN: Code 532 (Dr. Juergen Richter)

San Diego, CA 92152
Commander
US Army Conat Developments Commander

Experimentation Command Naval Ocean Systems Center
ATTN: ATEC-PL-M (Mr. Gary G. Love) ATTN: Code 5322 (Mr. Herbert G. Hughes)
Fort Ord, CA 93941 San Diego, CA 92152

SRI International Commander
ATTN: K2060/Dr. Edward E. Uthe Naval Ocean Systems Center
333 Ravenswood Avenue ATTN: Code 4473 (Tech Library)
Menlo Park, CA 94025 San Diego, CA 92152
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The RAND Corporation Commander
ATTN: Ralph Huschke US Army Signal Center & Fort Gordon
1700 Main Street ATTN: ATZHCD-CS
Santa Monica, CA 90406 Fort Gordon, GA 30905

Particle Measuring Systems, Inc. Commander
ATTN: Dr. Robert G. Knollenberg US Army Signal Center & Fort Gordon
1855 South 57th Court ATTN: ATZHCD-O
Boulder, CO 80301 Fort Gordon, GA 30905

US Department of Conmerce USAFETAC/DNE
National Oceanic and Atmospheric Admin ATTN: Mr. Charles Glauber
Environmental Research Laboratories Scott AFB, IL 62225
ATTN: Library, R-51, Technical Reports
325 Broadway Commancer
Boulder, CO 80303 Air Weather Service

ATTN: AWS/DNDP (LTC Kit G. Cottrell)
US Department of Commerce Scott AFB, IL 62225
National Oceanic and Atmospheric Admin
Environmental Research Laboratories Commander
ATTN: R45X3 (Dr. Vernon E. Derr) Air Weather Service
Boulder, CO 80303 ATTN: AWS/DOOF (MAI Robert Wright)

Scott AFB, IL 62225
US Department of Commerce

National Telecommunications and Commander
Information Administration US Army Combined Arms Center

Institute for Telecommunication Sciences & Ft. Leavenworth
ATTN: Code 1-3426 (Dr. Hans J. Liebe) ATTN: ATZLCA-CAA-Q (Mr. H. Kent Pickett)
Boulder, CO 80303 Fort Leavenworth, KS 66027

AFATL/DLODL Commander
Technical Library US Army Combined Arms Center
Eglin AFB, FL 32542 & Ft. Leavenworth

ATTN: ATZLCA-SAN (Robert DeKinder, Jr.)
Commanding Officer Fort Leavenworth, KS 66027
Naval Training Equipment Center
ATTN: Technical Information Center Commander
Orlando, FL 32813 US Army Combined Arms Center

& Ft. Leavenworth
Georgia Institute of Technology ATTN: ATZLCA-SAN (Mr. Kent I. Johnson)
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